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EDUCATION: “CIVIC” AND 
TECHNICAL. 


A PHILOSOPHER’s definition of “ patriotic feeling” ought to 
be very acceptable at the present day, when members of Her 
Majesty’s Government are hurling “ loop-holes ” and similar 
missiles at the heads of their compatriots opposite. At the 
Lucerne Conference, Dr. Fleming said that “ patriotic feeling” 
was not a mere exuberant enthusiasm, nor the singing of the 
National Anthem, nor the waving of the national flag; but 
it was the creation, first, of a scientific knowledge of the 
laws of the social organism—its laws of health and decay— 
and then of a disinterested desire and ability to aid in the 
re-establishment and maintenance of those conditions which 
determine the equilibrium constituting a healthy social state. 
“The organic unity of all human life,” and the “attain- 
ment of social perfection,” not for a limited group of indi- 
viduals, but embracing the whole of the community—these 
were the broad principles underlying patriotism. 

Dr. Fleming takes the word “ civic ” in its wider meaning, 
when applied to education. The defect of modern school 
education was the disproportionate value attached to the 
mere acquirement of information, and to the stocking of the 
memory with much that is really very useless. Tuition by 
examination was strongly to be denounced ; it favoured only 
scholars having a sort of “elephantiasis” of the memory. 
From board-school to university was the ever-present 
examiner, with his sphinx-like questions and his examination 
paper, held pistol-fashion to the head of the unhappy 
candidate, who had to deliver up an answer or his 
life. That was evil in two directions: it checked 
originality and it diminished enthusiasm. Hence, instead 
of examining the faught to find out what they remem- 
bered, we ought to examine the /eacher to find out how 
he imparted knowledge. There was much in the present 
system that was merely the burlesque of true education. 
Guyan had said : “ It is not the information which is stored 
up as intellectual ‘fat,’ but that which is converted into 
intellectual ‘ muscle’ which is useful.” In practical life we 
were not often led into trouble by defective memory ; but by 
defects of judgment, caution, and self-control. The Chinese, 
who had brought the examination system to the greatest per- 
fection, were, of all races, the least progressive. A dis- 
tinction had to be drawn between the essen/ial and ornamental 
requirements of school systems. History, as at present 
taught, was largely made up of the deeds of kings and 
queens—together with their misdeeds. For civic purposes a 
child should learn the outline of events which had built up 
the constitution of the nations; consolidated true and 
popular liberties ; and developed the resources and aspira- 
tions of the people. There ought to be no difficulty in 
teaching the facts of civic life, the functions of governmental 
departments, the elements of political and social economy, 
the duties of citizens, quite distinct from any party principles 
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or political bias, in a manner which should interest and 
excite attention. These should have a place in every school 
curriculum, under the term “Civics,” as a subject of supreme 
importance. 

If modern education is indeed so very defective, there are 
at least some signs of improvement in this lamentable state 
of affairs. The Department of Science and Art have sent 
to us an abstract of returns, showing the manner in which, 
and the extent to which, the councils of counties and county 
boroughs in England and Wales, and the county councils, 
town councils, and police commissioners of police burghs 
in Scotland, are devoting funds to the purposes of science 
and art, and for technical and manual instruction. It is a 
happy contrast to the somewhat pessimistical view taken by 
Dr. Fleming, in spite of the fact that the report is concerned 
principally with the “business” side of the scheme. In 
tabulated form it gives the amounts raised by rate under the 
Technical Instruction Act of 1889, the amount devoted to 
technical education out of the residue received under the 
Local Taxation (Customs and Excise) Act of 1890; and it 
further shows, in outline, the manner in which the funds 
have been disbursed. The residue received under the Local 
Taxation (Customs and Excise) Act in the County of London 
during 1892—94 is about £163,000, of which £87,000 has 
been devoted to technical education. The account of expen- 
diture is, however, not set forth, the Council having dele- 
gated their powers to a joint committee (the Technical 
Education Board), which is considering the report prepared 
by Mr. Llewellyn Smith, to which. we made reference some 
few months ago. 

An examination of this report will show that technical 
education is now simply a matter for the people themselves 
to decide; the Government have given them the means if 
they will avail themselves of it; and it will be no fault of 
the Department if the various counties and burghs remain 
“untechnicated.” Scotland is the slowest to appreciate the 
advantages of the scheme, and in more than half the 
Scottish districts the money seems to be devoted to the relief 
of the rates. Out of 220 such districts, only 36 apply the 
whole amount, raised under the “ Residue” Act, to technical 
education ; 39 districts are applying a part to that purpose ; 
119 are devoting it to the relief of the rates; 14 are still 
undecided ; the other districts have sent in no report. 

Every proposal for the improvement of the people must 


‘be examined as to its merits, in the first instance, in the 


larger towns ; if it meets with success there, its provincial 
progress is certain. Manchester and Liverpool, Sheffield 
and Leeds are, with all the manufacturing county towns, 
setting examples to the rest of the country, which must 
ultimately excite the envy of those benighted districts where 
a fraction of a penny in the pound on the rates is being 
saved, to the degradation of the arts and industries of the 
whole nation. It is interesting to observe the wide range 
of the subjects taught in various parts of the kingdom. 
The little county of Rutland, for instance, spends something 
like £250 a year on teaching butter-making, cookery, 
drawing, sheep-shearing and hedge-cutting. Farriery is 
being taught in Oxford, political economy in Nottingham, 
fish-curing in Snuffolk, bee-keeping in Wiltshire; the 
engineering classes being, of course, limitcd to the 
greater towns. The provincial districts have, in many 
instances, set apart a certain som for the purpose of 





scholarship, and have thus enabled the more promising 
pupils to study at the central schools ; this is an excellent 
way of furthering the scheme. The towns have had to bear 
the initial cost of erecting buildings, and much money has 
been usefully spent from the funds for this purpose. Bath 
has spent the whole amount received under the Act (£4,033) 
upon technical education. The sum of £1,000 has been 
applied to the maintenance of the schools and in discharg- 
ing the liabilities of the former School of Art, the surplus 
money accumulating as capital towards the cost of a Central 
Institution. Another method of suitably applying the 
money has been carried into useful effect in Berkshire, where 
sums have been granted to the free libraries and museums 
for the purchase of books relating to technical instruction ; 
this would be applicable to the very poorest districts, and 
where no greater attempt can be made to impart technical 
knowledge this at least should not be denied, even by the 
most scrupulous county councillors. 





A SERIES of papers in which the causes 
of fires have been exhaustively dealt with 
has been running through the last few 
numbers of the Journal of the Franklin Institute, the author 
being Mr. C. John Hexamer. These articles ought to be 
carefully studied by insurance companies and by all firms and 
private individuals who are interested in the preservation of 
house property from the ravages of fire. The subject is 
treated in a masterly manner, and the paper exhibits a 
thorough acquaintance with the statistics of fires, however 
caused, throughout the world, but more especially in America. 
This is all the better for the sake of the moral we are about 
to point, for it is in America that electric lighting, and the 
use of electric energy generally, is most widely extended. 
Mr. Hexamer, after insisting upon the inherent danger of gas 
installations, and methods of illuminating by oil, and quoting 
piles of official reports to defend his statements, affirms 
plainly that the electric light is the safest system of illumina- 
tion at present known. The only condition which can exist 
and weaken this safety is improper installation, and thi, we 
assert, is every day becoming less likely to happen. With 
gas and oil, even when the fittings have been arranged by the 
most competent workmen, there is always danger which is 
due to the nature of the combustible. There is nothing 
inherently dangerous to clectricity, provided it be properly 
installed. The chief points to be observed are proper insula- 
tion, good connections, suitable cut-outs, switches, &c., and, 
in the case of arc lamps, provision for the accidental fall of 
glowing carbons. In short, all that can be affirmed in 
regard to the safety of the electric light is entirely in its 
favour, and constitutes reasons for its more universal adoption 
Is it not time that insurance companies recognised these fucts 
more completely, and gave some practical expression of thei, 
e.g., in the reduction of fire premiums on all buildings that 
are illuminated by the electric light ? 


The Safety of Electric 
Lighting. 





M. Bionpet has recently described a 
method of electrically determining the 
constituent waves in an alternating current. It consists in 
passing the current to be analysed through one coil of a 
dynamometer, and passing through the other coil a sine 
current whose periodicity can be made any even number of 
times that of the first current ; the reading of the dynamo- 
meter then will enable the amplitude of the corresponding 
component of the original current to be calculated. It may be 
remembered that in a paper read before the Institution of 
Electrical Engineers, in March, 1889, entitled “ Laboratory 
Notes on Alternate-current Circuits,” by Professors Ayrton 
and Perry, the authors described a very similar method, the 
object of which, however, was not to measure the amplitude 
of any component, but merely to seek for its presence or 
absence. The details of M. Bloudel’s method are ingenions, 
aud if it is ever necessary to get the information required, it 
would seem about the simplest to employ. 


Current Analysis. 
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ON THE SWINBURNE-THOMPSON UNIT 
OF LIGHT.’ 





By SILVANUS P. THOMPSON, D.Sc., F.R.S. 





In the spring of 1892 it was independently proposed by Mr. 
James Swinburne and by the author of this note, to adopt, 
as a unit of light of standard quality, the light emitted from 
a unit of area of the positive or crater surface of the electric 
arc formed between electrodes of pure carbon. 

The advantages of this source of standard of illumination 
over all flame standards hitherto proposed, are so obvious as 
scarcely to need mention. The cheithign over the platinum 
or Violle unit are also considerable. The carbon arc is much 
more easily managed, and if a pure carbon is employed, it 
is much more reliable as a standard than the mass of molten 
platinum. 

The light of the electric arc is emitted, as is well known, 
chiefly from the end of the positive carbon, very little pro- 
ceeding from the flame itself, and not much from the negative 
tip. Except at the edge parts, the light of the crater surface 
is of uniform lightness at every part if the carbon be pure. 
The reason of this circumstance is, as pointed out years ago 
by the writer, that carbon has a fixed temperature of volatili- 
sation. The arc cannot be formed at all unless this tempera- 
ture is reached at least at some portion of the surface; and 
the temperature cannot be exceeded at any point, simply 
because the volatilisation of the carbon keeps it down. 

If an arc has been burning for some time, with a certain 
current, say 6 amperes, its crater will have assumed a certain 
shape or size. If we now increase the current to 12 ampéres, 
the incandescent surface of the positive carbon will be at 
once increased in proportion, save for a slight discrepancy 
arising from the marginal effect of the duller parts, and the 
enlarged crater will settle down toa new shape. (These re- 
marks relate: to the steady arc; the phenomenon of the 
hissing are being still very obscure). If, then, by proper 
shielding, there can be cut off all the stray light of uncertain 
quality emitted by the red-hot margin of the crater, that 
emitted by the negative tip and by the flame, so that only 
the true crater surface is visible, its whiteness, as so viewed 
through a hole in a suitable diaphragm, will always be of the 
same unvarying quality. This was the discovery of Captain 
Abney, F.R.S., in 1878; and it forms the basis of all the 
splendid work done by him in conjunction with Major- 
General Festing, F.R.S., on the photometry of colour. 

Increasing the current merely increases the size of the 
crater, but does not alter its intrinsic brilliancy or its colour. 
Increasing the voltage of the arc has no effect on the intrinsic 
brilliancy or colour of the true crater surface. Increasing 
the length of the arc has no effect on the intrinsic brilliancy 
or colour of the true crater. The amount of light emitted 
from a square millimetre of crater surface is a fixed quantity, 
no matter how the current, or the voltage, or the length, may 
be varied ; and not only is the total amount of light emitted 
from a square millimetre constant, but its composition is 
constant. That is to say, the proportion relatively of red 
waves to blue waves, is the same always, independent of 
current, voltage, or length of are. 

It was in consequence of the recognition of these physical 
properties of the true crater surface, that the writer and Mr. 
Swinburne each made the proposition for the establishment 
of a new unit to supersede the Violle standard. The author 
also referred to the recent work of Blondel and of Violle, 
which confirms his views, and also to that of Trotter, who 
found the light emitted (normally) from a square centimetre 
of hard carbon to be 70 candles. 

Doubtless the imperfections of the photometric methods 
until recent years were such that the production of an exact 
standard of white light was of less importance than is now 
the case, since photometry has become an art of precision. 
Prof. Ayrton, adopting the periodic principle of photometry 
lately described by the author, and using a photometric 
screen of the Lummer-Brodhun pattern, finds no difficulty 
in measuring light with a precision of one part in 500. Now 
that such accuracy of measurement is possible, there is the 
more urgency for adopting a standard which is not only of 
entire trustworthiness, but is also easily reproduced. 





* Abstract of a paper read before the International Electrical Con- 
gress, at Chicago, August, 1893, 


FIRES IN CENTRAL STATIONS. 





In the matter of fires in central stations, our American 
friends can show a most remarkable record. There is no 
other country we know of where such disasters have been so 
numerous and destructive as in the Unitel States. No 
wonder, therefore, the subject has received, and apparently 
continnes to receive, great attention at the han ls of American 
engincers and fire experts, as is evidenced by the number of 
papers read before various societies. Some of these we have 
previously noticed and commented upon; but a recent pro- 
duction of the kind, as published in the Zlectrical En sineer 
of New York, calls for some attention by those in charge of 
central stations, as dealing with a more important class of 
risk than any we have hitherto noticed. The author, Mr. 
William Brophy, speaks as a fire expert, and as one having 
considerable acquaintance with his subject. He not only 
deals with the construction and details of the stations 
destroyed—laying bare their weak points—but even suggests 
how other existing stations of the kind can be improved as 
fire risks, 

We may safely assume that the burning of numb:rs of the 
early pioncer stations caused no surprise to those acquainted 
with their inferior construction and faulty arrangements. 
Their high rate of mortality (to borrow a term), can be 
easily accounted for quite apart from anything electrical. 
But when a number of more modern and well equipped 
stations followed suit, succumbing one after the other, fire 
office officials were fairly staggered ; and when the veritable 
last straw came in the burning of the station at Elizabeth, 
N.J., a building regarded perfect even from a fire point of view, 
American central stations from that time forth were tabooed 


‘as something beyond the control of ordinary mortals. Various 


and amusing were the theories propounded to account for 
this alarming state of things. Needless to say, electricity 
had to bear the stigma. Ozone in the dynamo room was 
held responsible for the rapid spread of fire. The saturation 
of the building with positive and negative electricity was 
said to produce lightning discharges, and doubtless the 
electric “fluid” was deemed highly inflammable and con- 
siderably above proof. 

Mr. Brophy has done well in relieving electricity to some 
extent of this slur by carefully sifting the evidence. Out of 
10 important fires, only three can in any sense be attributed 
to electrical causes, and even in these cases the presence of 
combustible material in close proximity to overheated 
electrical appliances was the real evil. In all other instances 
fire was due to a combination of things in which electricity 
had no.part, but in which faulty construction, misplaced 
matter in the shape of dirt, and negligence on the part of 
those employed, were potent factors. 

It is strange to read of “fire-proof stations” having ex- 
posed woodwork in their engine and dynamo rooms. Such 
places are usually pretty warm, not to say hot, hence wood- 
work therein is liable to become highly dried, and highly 
dried wood may be regarded as exceedingly dangerous. Then, 
again, we read of neglected workshops and lumber rooms 
under the same roof, where sooner or later the inevitable fire 
breaks out from some unknown cause. In every instance 
the destruction was rapid and complete, so far, at least, as 
the contents of these stations were concerned. 

The destruction of a large and important central station is 
a very serious matter for all concerned. In addition to the 
heavy pecuniary loss, there is the inconvenience and annoyance 
suffered by numerous consumers in being deprived of their 
supply for a considerable time, greatly to the detriment of the 
lighting interest. 

The immunity of our large supply companies from such 
disasters speaks well for the architects and engineers. But 
it behoves those in charge of such stations to thoroughly 
overhaul their buildings with a view to discover any 
such defects as those we have indicated, in order that they 
may be removed, and thus prevent disaster. Exposed 
woodwork, in the shape of partitioning and linings, stands 
condemned, Every electrical apparatus within the building, 
from the dynamo down to the smallest switch, should be re- 
garded as a firebrand, and care taken that nothing of a com- 
bustible nature is within its reach. It is a fallacy to suppose 
a fire cannot spread in an engine room, however well built ; 
and it is equally a fullacy to imagine so-called “ fire-proof ” 
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stations cannot burn. Though the main structure may suffer 
comparatively little damage, the contents of the dynamo 
room may, nevertheless, be destroyed, as was actually the case 
at the Boston station of the Edison Company. 

Forewarned is forearmed. Let us, therefore, not neglect 
to profit by the experience of our neighbours. 





MODERN GAS AND OIL ENGINES.’ 





SEVENTH PAPER. 





Mr. Spres continues his series of articles in Cassier’s Maga- 
zine. In his seventh paper he says that for launch work 
the Pacific engine has been much employed ; always running 
in one direction, reversal of the propeller is by gearing. 
Tt is a vertical engine using the Otto cycle. The Union 
engine, of similar type by the same builders, is a horizontal 
engine. They have both an exhaust valve which is maintained 
open during non-explosive cycles, and electric ignition is used. 

The Stockport engine, of Messrs. Andrew & Co., of 
Stockport is described. In its present form this is practi- 
cally a modified Crossley engine, but it runs at a high speed, 
and the writer has found them to give excellent and steady 
turning. The smaller engines have an inertia or vibrating 
governor which seems very sensitive, and a tube igniter with 
a time valve. This type of engine has been built to give 
as much as 150 I.H.P. The Morecambe electric light 
installation is driven by three, of 16 H.P. each, with Dowson 


gas mace 

essrs. Tangye Bros. have placed a 115 H.P. engine in a 
Belfast Mill, and Messrs. Crossley Bros. have also built 
engines of 100 H.P. The large engines require starting 
devices of which one, the Clerk-Lanchester, is described, and 
is, in brief, an external chamber into which gas and air are 
admitted and exploded, whereby a similar mixture in the 
cylinder is compressed until it ignites in the usual way and 
the engine starts. This method was fully described by us a 
week or two ago. 

In petroleum engines a modified Capitaine engine is seen 
in the oil engine of J. M. Geole & Co., of which many have 
been sold in less than the three years during which it has 
been on the market. Oil is vaporised before passing to the 
cylinder, and the amount of oil is regulated by the governor. 
The oil used is ordinary lighting oil, and the Otto cycle is 
worked, ignition being secured on the compression of part 
of the vaporised oil, and air being forced back into the hot 
vaporiser, which thus serves as an ignition tube. 

So far as the descriptions thus given may be taken as 
evidence, the Otto cycle seems to be gradually displacing all 
other methods of working, and it certainly appears to give 
a simpler looking piece of machinery generally. Mr. Spies 
has not yet concluded his descriptions, and may have some- 
thing to tell us yet of special novelty. 





THE NEW BEACON NON-INFRINGING 
INCANDESCENT LAMP. 





THE Beacon Vacuum Pump and Electrical Company of 
Boston is very enterprising. It first obtained celebrity in 
connection with a mechanical pump used for exhausting 
lamp bulbs; the claim being made that its lamps did not 
blacken nearly so rapidly as those exhausted by mercury 
pumps. Next it obtained world-wide renown by bringing 
forward the “Goebel Defence,” and now it is again seeking 
to continue its existence and notoriety by bringing out a new 
kind of incandescent lamp. This lamp is not claimed 
to be a “detachable” lamp, though ‘it is constructed on 
somewhat similar lines, a special fusible cement being used to 
fill up the neck of the bulb, and support the leading-in wires. 
Besides the special cement (which, like the wonderful 
primary battery solutions one hears of from time to time, is 
naturally kept a secret) the only claims to novelty cousist in 
the means adopted to disperse the heat in the neck of the 
bulb, whereby the fusion of the cement is prevented. 


* Our readers will find this, and previous papers, given fully in 


Cassier’s Magazine, 


A glance at the figure will make almost everything clear, 
excepting the nature of the cement. c and H, are two mica 
discs which rest on shoulders formed in the neck of the 
bulb, the discs being perforated to admit the leading-in 
wires, which are of iron. The disc, H, acts as a reflector, 
whilst the one more removed serves both as a reflector and a 
support for the cement, D. L, L, L, L, are small bodies of 
metal attached to the leading-in wires in the space between 
the discs, and are designed for the purpose of acting as dis- 
persers of the heat taken up by the wires, and thus assist 
in keeping the neck cool. mM and Nn represent the indispen- 
sable appendage of almost every form of incandescent lamp 
in use—the cap and terminal contacts. 














It goes without saying that the success of the lamp, under 
existing circumstances, hinges almost entirely on the suita- 
bility of the sealing compound. This must be cheap and 
thoroughly efficient in preventing leakage. With these 
conditions granted, the lamp could, no doubt, hold its own 
during the existence of the Edison patent. The question, 
however, of reverting to the classical plan of sealing 
wires directly into the bulbs is, we should imagine, likely to 
be reconsidered by the officials as soon as the master patent 
lapses, in spite of the present contention that lamps made in 
the new style are cheaper to manufacture than those in the old. 
The labour and materials requisite for making the perforated 
mica discs, the metal radiators fixed to the leading-in wires, 
the cement, and the arranging of these articles together, are all 
additional items and they would have, in competing with the 
customary lamp, to be provided for out of the saving made 
in platinum wire, i.¢., about a penny per lamp. The labour 
expended in sealing-in does not enter into the calculation as 
it would be about balanced by that required for making the 
necessary shoulders in the lamp bulbs of the new type. If 
the operation of reconstructing a worn out lamp were a 
simple matter (as is claimed with the Westinghouse stopper 
lamp) the conditions, as regards the probable permanence of 
the new type would be materially altered, but there is no 
claim made to this effect in the account of the lamp and its 
inventors, Messrs. Wm. E. Nickerson and Edw. E. Cary, 
given in the New York Electrical Engineer for August 23rd. 

In making these remarks, we are not incapable of re- 
cognising and appreciating the ingenuity and able manner 
in which these inventors have handled the question of 
devising a technically non-infringing incandescent lamp. 
The problem is certainly no easy one, and we heartily wish 
the cement lamp every success. [t seems to us, further, that 
if the Beacon Company is in possession of a cement which 
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will really adhere hermetically to glass it is to be congratu- 
lated, as it should prove valuable in various industries, even if 
it should have eventually, for the sake of economy, to be dis- 
continued in the lamp industry. 

We note that the Beacon Company is willing to grant 
licenses under royalty to other lamp manufacturers ; and it 
is stated that the new lamps have been on the market for 
some months, and have given the utmost satisfaction. At 
the present time there are upwards of 50,000 in actual use. 





THE UTILISATION OF TOWN REFUSE FOR 
POWER PRODUCTION. 





By THOMAS TOMLINSON, B.E., Assoc.M.Inst.C.E. 





(Continued from page 303.) 

Ir the destructor is to deal with a mixture of ashbin refuse 
and sludge (as at Ealing and Leyton), say in the proportion 
of two of ashbin refuse to one of pressed or dried sludge (which 
is about the proportion in which we may expect them to be 
yielded by an ordinary population), the method to be adopted 
would be as follows: The ashbin refuse (not less than 14 
tons) would be thoroughly mixed and divided into two equal 
rts by weight, the sludge (7 tons say), would be also 
ivided into two equal parts by weight ; three heaps would 
then be made, one ashbin refuse and sludge mixed, the 
second ashbin refuse alone, the third sludge alone ; the first 
heap would be treated in the destructor, and the boiler 
evaporation measured ; the second would be retorted and the 
fuel weighed and water estimated, the fuel being afterwards 
burned under the boiler or in the destructor, according as the 
formula for the destructor or for the plant was required, and 
the boiler evaporation measured ; the third would be retorted, 
the solids weighed and the water measured (really part only 
need be retorted since the composition of sludge may be 
taken as uniform throughout) ; from the first we would get 


f per ton of mixed stuff, from the second we would get F per 


two-thirds of a ton of ashbin refuse, w would be got by 
adding together the contained water per two-thirds of a ton 
of ashbin refuse, and the contained water per onc-third of a 
ton of sludge from the retorting of heaps 2 and 3, and a 
would be one-third of the solids per ton of sludge from the 
retorting of part or the whole of heap 3 (this assumes that 
the average amount of detritus and materials used for pre- 
cipitations is proportional to the other solids precipitated from 
the sewage, which is a not unfair assumption) ; from four 
such experiments the formula for the destructor when dealing 
with ashbin refuse and sludge in definite proportions could be 
obtained. 

As I know of no instance in which midden stuff is 
destroyed, or proposed to be destroyed in an open destructor, 
it is not necessary to consider the manner of proceeding to 
obtain the constants in the formula in this case. 

Returning now to the consideration of the return to be 
expected from midden refuse, in the light of the experiments 
I have before described, it is obviously necessary to get at 
the quantity with which we have to deal; I have been able 
to get only two figures. At Wakefield Mr. Whittaker has 
informed me they collected last year 7,914 loads, this we may 
take at about 8,000 tons in weight, and according to the 
figures already obtained with the retort destructor, would 
yield over and above the fuel necessary for its destruction, 
550 tons of cinders and 1,100 tons of breeze. It may be 
pretty safely surmised (though, of course, it lacks the 
authority attaching to an actually attained result), that with 
grate bars provided in the boiler and furnaces suitable for 
burning the breeze alone, and with the economy which would 
result from grouping the retorts, there would be available at 
least 1,000 tons of cinders, say 12 per cent. of the total 
weight treated, even allowing for the provision of the power 
necessary to perform by machinery those operations which 
in the trials were done by hand. 

A clever engineer friend of mine has criticised the results 
obtained by me with the retort destructor (and on which 
the above is based), from the point of view of the labour re- 
quired to charge into and discharge from the retorts 40 or 
90 tons a day by hand, I conclude, therefore, that I have 


not made it sufficiently plain that the plant experimented on 
was purely experimental. 

Even if it were possible for me, while taking every pains 
to get at the quantity and bulk of the material to be treated, 
to overlook the labour entailed in dealing with such large 
quantities by hand, it would in this case have been rendered 
impossible by the fact that Mr. Hanson had plans and 
sketches showing the proposed method of dealing with large 
quantities, in which the hand labour was reduced to the 
stoking of the furnaces (one to three or more retorts), with 
the obvious inference that, as breeze lends itself to mechanical 
stoking, even this operation, like the charging, discharging 
and riddling, could be made continuous and automatic. 

I should not have considered it necessary to mention this, 
if the possibility of the misunderstanding had not been 
bronght to my notice, because these articles are not on the 
design of destructors, but on the results obtainable from 
them in the form of power. 

Through the courtesy of Mr. Hewson, M.I.C.E., City 
surveyor of Leeds, and of Mr. Darley, the superintendent of 
this particular department, I am enabled to give the figures 
for that town—37,000 tons from January Ist to December 
31st, 1892. This quantity would yield about 4,500 tons of 
cinders. 

At Wakefield, at any rate (and generally, I think, in towns 
which have a midden system), there is also a pail system : 
At Wakefield 83,250 tubs, each containing, say, 1°75 cubic 
feet, -or a total of 5,396 cubic yards, were collected last year. 
Towards dessicating this and making it inodorous, there 
would be about 5,000 cubic yards of carbon dust available 
from the midden refuse if it were found suitable for the 
purpose. 

Coming now to sludge, obviously any return as power from 


’ its destruction, and, indeed, the possibility of its destruction, 


must depend mainly upon the contained gas, and in a lesser 
degree (owing to its presence in a very finely divided state) 
upon the contained carbon. It is, therefore, of extreme im- 
portance to ascertain the quantity and quality of this con- 
tained gas. 

Fortunately, sludge can be readily experimented with on a 
small scale, and, owing to the conditions of its precipitation, 
the thorough mixing it undergoes in the process, and in 
the subsequent sweeping from the tanks, conclusions drawn 
from such small scale experiments will hold good for large 
quantities. 

For the purpose of experimenting with the material, I 
made use of very simple appliances, and with similar appli- 
ances any one may satisfy himself as to the quantity of gas 
produced and as to certain of its characteristics, which are 
of importance in considering its possible utilisation or 
destruction. Take two pieces of } inch gas tube, screwed 
at each end, and 24 inches and 21 inches long over 
all; take two connecting tees, the middle branch of each 
being for } inch pipe, and the two side branches for { inch 
pipe ; screw into the } inch branches four lengths of } inch 
pipe each 6 inches long, of which two (one in each tee) are 
to have gas taps ; screw the tee pieces on to the } inch pipes, 
and you will have two T ’s, the head of each being 12 inches 
across, and the stems 24 inches and 21 inches ; now connect 
the bottom ends of the two stems with a pair of elbows and 
a short piece of } inch screwed pipe, the T’s lying parallel 
one to the other, You can now charge the } inch tubes with 
broken up sludge cake by unscrewing the connecting tees, and 
when they are screwed up, the stems of the two tees can be 
thrust between the bars of any range, the T ’s lying vertically, 
with the gas cocks (which are to allow condensed water to be 
drawn off) lying downwards. Aftera very short time (5 to 10 
minutes), gas will be given off from the sludge, and may be 
led away from the two open ends of the }-inch tubes by 
ordinary rubber tubing, and may be collected over water in 
an inverted glass vessel in the ordinary way. I have usually 
used 14 ozs. of sludge in each experiment, and for this you 

uire as a collecting vessel, a jar, preferably of glass, of one 
gallon capacity. It will be found that such a jar will be 
filled, or nearly so, with the gas given off from 1} ozs. of 
fresh pressed sludge. To burn this gas, provide an ordinary 
galvanised iron bucket with a gas cock and burner, fixed in 
the bottom outside ; the gas from the collecting jar can be 
transferred under water to the bucket, and the gas can then 
be forced out through the burner by depressing the bucket ; 
the gas will be found to burn readily, but its lighting 
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power will be found to vary with sludges from different 
districts ; its lighting value, however, does not concern us, 
only its heating, and this I hope shortly to roughly estimate 
as compared with coal-gas. 

A few experiments will demonstrate several facts of im- 
portance in dealing with this material :— 

1, Quantity : From 14 ozs. you can get a gallon measure, 
i.e., 0°16 cubic feet: this is 3,800 cubic feet per ton of 
pressed sludge. 

Mr. Lomax, of Nelson, in his “ Collection, Treatment and 
Disposal of Town Refuse,” records an experiment made by 
him on a ton of pressed sludge sihaeall ke 13 ewt. 3 lbs. 
of dried sludge by evaporation in what he calls a “ revivi- 
fier,” and then retorted at a gas works. He states the yield 
to he from 4,500 to 5,000 cubic feet per ton of dried sludge, 
which is 3,000 to 8,300 cubic feet per ton of pressed sludge. 

2. Quality: This I have not yet determined, but Mr. 
Tomax states the candle-power to have been 22 C.P. asa 
maximum, and to have averaged 16°75 O.P.; the candle- 
power does not concern us, except in so far as it indicates 
roughly a value about equal to coal-gas for lighting, and 
possibly for heating. In the “ Purification of Water carried 
Sewage,” by Robinson and Melliss, there is mention of certain 
experiments carried out at Coventry, and it is stated that 
“the illuminating power of the gas was small, although the 
heating power was considerable.” 

8. General characteristics: The gas is given off at a low 
temperature 5 to 10 minutes after the tubes are placed in the 
fire ; it is given off very rapidly, all within 10 to 15 minutes from 
beginning to comeover ; it stinks vilely, but burns inodorously ; 
when first collected it is white and smoky, but in a short 
time it clears and becomes colourless, a light yellow deposit 
forming in the receiver ; its volume decreases very slightly 
after prolonged cooling, so it may be taken as permanent ; 
the yield from a given quantity of sludge diminishes rapidly 
as the sludge is kept (especially if it be broken up and 
ex to the air). 

he experiments indicated are all supposed to be made 
with pressed sludge ; if crude sludge, as swept from the 
tanks, be used, the resulting gas will not ignite, nor will 
the gas from midden or pail stuff. 

Every ten tons of sludge, as swept from the tanks, consists 
approximately of 


Water 9 tons 
Solids 1 ton 


This sludge when pressed into cakes loses 8 tons of 
water and then consists approximately of 


Water Mos os 1 ton 
Solids ca eats oe 


‘ . 
The difference, then, between the gas as given by the unpressed 
and pressed sludge, lies in the gas pe ae in the press 
liquor. To ascertain the nature of this gas, put a small 
quantity, say 1 pint, in a kettle with close lid (what is called 
a bronchitis kettle is the handiest). It will be found that 
on applying heat gas is given off ; that it is given.off ata 
very low temperature; that it is given off with extreme 
rapidity ; that it is very small in amount, and that it does 
not ignite. In an actual experiment with one pint, the gas 
began to be given off in five minutes, and was all given off 
in twenty minutes, and the quantity from one pint was 
about 0°02 cubic feet, equal to about 60 cubic feet per ton 
of press liquor. ‘The obvious deduction appears to be that 
the gases which do not ignite are soluble in water and are 
carried away in the press liquor, and that though small in 
amount they yet have power to neutralise the much larger 
amount of gases which will ignite, if present beyond a certain 
percentage, in a manner precisely analogous to the reduction 
in light-giving power produced by a small proportion of 
atmospheric air in coal gas, a reduction out of all proportion 
to the quantity of air present. 

The consideration of the bearing of these facts upon the 
destruction of sludge, and the possibilities of return there- 
from, will be considered in the next article. 

(To be continued, ) 








The Electric Light at Ryde.—The Town Council have 
determined to apply for sanction to raise money for the 
purpose of electric lighting. 
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(Presented to Section A, September 19th, 1893.) 


Tue work of testing resistance coils at the Cavendish Laboratory 
has been continued. A table of the coils tested is given. They 
have all been “ ohms,” as defined by the resolution of the Committee 
given in their last report, and since adopted by the Board of Trade 
Committee on electrical standards in the following form :— 

The resistance offered to an unvarying electric current by a column 
of mercury at the temperature of melting ice 14°4521 grammes in 
mass, of a constant cross-sectional area, and of a length of 1063 
centimetres, may be taken as 1 ohm. The relation between the B.A. 
unit and the ohm is the following :— 


1 B.A. unit = *9866 ohm. 








TaBceE I, 
Ohms. 
No of coil. Value in ohms, | Temperature. 

Nalder, 3,717 C.1L.C. No. 361 | 

Nalder, 3,874 at » No. 362 9°9926 149° 
Nalder, 3,059* _.... » No. 326 1:00000 165° 
Nalder, 3,633 =z » No. 363 100:000 17°2° 
Nalder, 3,637 se » No. 364 100°060 17 05° 
Nalder, 3,635 baie » No. 365 1,00000 173° 
Nalder, 3,872 ate » No. 366 99947 14°9° 
Nalder, 3,873 » No. 367 99919 | 14'8° 
Nalder, 4,085 » No. 368 ‘99889 | 148° 
Nalder, 3,263 om » No. 369 99895 | 14°2° 
Warden, 1,866... » No. 370 | 1:00080 14°5° 
Warden, 1,918 __.... » No. 371 100041 | 143° 
Nalder, 3,715 ae » No. 372 ‘99944 | 135° 
Nalder, 3,719 -. » No. 373 ‘99907 | 133° 
Nalder, 3,720 we » No. 374 ‘99898 | 133° 
Nalder, 3,633 ee » No. 375 99910 | 15°3° 
Nalder, 3,876 ive » No. 376 99932 152° 
Nalder, 3,981 Pe » No. 377 10°0001 15°7° 
Nalder, 4,086 sud » No. 378 ‘99978 159° 
Elliott, 303 a » No. 379 1:00054 18°2° 
Elliott, 304 hee » No. 380 | 1:00052 18°1° 


| 
* This coil has been tested before. 





The resolutions adopted by the committec at Edinburgh were com- 
municated to the Electrical Standards Committee of the Board of 
Trade. After consideration the Board of Trade Committee drew up 
an amended report, in harmony with the Edinburgh resolutions, for 
presentation to the President (see Appendix I.). 

The resolutions were accepted at Edinburgh by Dr. von Helmholtz 
on behalf of Germany, while in France an official committee decided 
last June to adhere to the propositions of the Bcard of Trade. 
Austria and Italy are ommmestel by treaty with Germany for telegraph 
purposes, and in consequence adopt the same units. 

Tests have been made during the year on the 1-ohm and 10-ohm 
standards of the Association. ‘These are still being continued. The 
100-ohm and 1,000-ohm standards have now been delivered, and the 
tests will be shortly proceeded with. Some experiments were made 
as to the amount of heating in the coils produced by the current 
used for testing. ‘These are detailed in Appendix II. Further 
valuable information on this point is contained in Mr. Griffiths’s paper 
on “The Value of the Mechanical Equivalent of Heat.”*+} 

The committec think it desirable that they should be in a position 
to complete the set of resistance standards of the Association, and 
recommend, therefore, that they be reappointed, with a grant of £25, 
that Professor G. Carcy Foster be Chairman, and Mr. R. T. Glaze- 
brook Secretary. 

The committee have learned with pleasure from Mr. W. H. Preece, 
one of the English delegates to the International Cungress of Elec- 
tricians at Chicago, that the Congress has accepted a series of resolu- 
tions defining the fundamental units, practically identical with the 
Edinburgh resolutions. Thus these resolutions have now been ac- 
cepted as a basis for legislation throughout the British Empire, the 
whole of Western Eu , and the United States of America. 

The committee are informed that the Chicago Congress have 
adopted the name, “ Henry,” for the unit of self-induction. 

While looking with favour on this suggestion, they think it desirable 
to postpone definite action until the official report of the Congress 
has been received. 

In March, M. Mascart wrote tothe secretary, asking the opinion of 





* See Exzorricat Review, August 11th, 1893, 7} Phil. Trans., 1893. 
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the committee as to a name for the standard of resistance defined at 
Edinburgh. A circular letter was issued inviting members of the 
committee to express their views on four names which had been sug- 
gested, viz., international, normal, étalon, or “ ohm de 1893.” After 
receiving replies to the circular from twelve members of the com- 
mittee, the secretary wrote to Prof. Mascart to the effect that the 
number of members who expressed a preference for the name, inter- 
national, was greater than the number declaring in favour of any 
other name, but that he thought that the committee would accept 
whichever of the first three suggestions commended itself to the 
French committee appointed to deal with the matter. 

During the year, Dr. Muirhead has remeasured his standard con- 
denser. He now finds as the capacity of a condenser, constructed 23 
years since, to represent ‘1 microfarad (B.A.U.), the value 09998 mi- 
crofarad. 


Apprenpix I. 


SupPLEMENTARY REPORT OF THE ELEcTRICAL STANDARDS CoM- 
MITTEE OF THE Boarp OF TRADE. 


To the Riaut Hon. A. J. Munpexxa, M.P., President of the Board 
of Trade. 

Subsequently to the presentation of our former report to Sir 
Michael Hicks-Beach, in July, 1891, we were informed that it was 
probable that the German Government would shortly take steps to 
establish legal standards for use in connection with electrical supply, 
and that, with a view to secure complete agreement between the pro- 
— standards in Germany and England, the Director of the 

hysico-technical Imperial Institute at Berlin, Professor von Helm- 
holtz, with certain of his assistants, proposed to visit England for 
the purpose of making exact comparisons between the units in use in 
the two countries, and of attending the meeting of the British Asso- 
ciation which was to take place in August in Edinburgh. 

Having regard to the importance of this communication it appeared 
desirable that the Board of Trade should postpone the action recom- 
mended in our previous report until after Professor Helmholtz’s visit. 

That visit took place early in August,and there was a very full 
discussion of the whole subject at the meeting of the British Asso- 
ciation in Edinburgh, at which several of our number were present. 
The meeting was also attended by Dr. Guillaume, of the Bureau 
International des Poids et Mesures, and Professor Carhart, of the 
University of Michigan, U.S.A., who were well qualified by their 
scientific attainments to represent the opinion of their respective 
countries. 

It appeared from the discussion that a few comparatively slight 
modifications of the resolutions included in our previous report would 
tend to secure international agreement. 

An extract from the report of the Electrical Standards Committee 
of the British Association embodying the results of this discussion 
was communicated to us by the secretary, and will be found in the 
appendix to this report. 

Having carefully reconsidered the whole question in view of this 
communication, and having received the report of the sub-committee 
mentioned in resolution 14 of our previous report, we now desire, for 
the resolutions contained in that report, to substitute the following :— 


RESOLUTIONS. 


1. That it is desirable that new denominations of standards for the 
measurement of electricity should be made and approved by Her 
Majesty in Council as Board of Trade standards. 

2. the magnitudes of the standards should be determined on 
the electro-magnetic system of measurement with reference to the 
centimetre as unit of , the gramme as unit of mass, and the 
second as unit of time, and that by the terms centimetre and gramme 
are meant the standards of those denominations deposited with the 
Board of Trade. 

3. That the standard of electrical resistance should be denominated 
the obm, and should have the value 1,000,000,000 in terms of the 
centimetre and second. 

4. That the resistance offered to an unvarying electric current by a 
column of mercury at the temperature of melting ice 14°4521 grammes 
in mass of a constant cross-sectional area, and of a length of 1063 
centimetres, may be adopted as 1 ohm. 

5. That a material standard, constructed in solid metal, should be 
adopted as the standard ohm, and should from time to time be veri- 
fied by comparison with a column of mercury of known dimensions. 

6. That, for the purpose of replacing the standard, if lost, destroyed, 
or damaged, and for ordinary use, a limited number of copies should 
be constructed, which should be periodically compared with the 
standard ohm. 

7. That resistances constructed in solid metal should be adopted 
= Board of Trade standards for multiples and sub-multiples of the 

m. 

8. That the value of the standard of resistance constructed by a 
committee of the British Association for the Advancement of Science 
in the years 1863 and 1864, and known as the British Association unit, 
may be taken as ‘9866 of the ohm. 

9. That the standard of electrical: current should be denominated 
the ampére, and should have the value one-tenth (0°1) in terms of the 
centimetre, gramme, ard second. 

_ 10. That an unvarying current which, when passed through a solu- 
tion of nitrate of silver in water, in accordance with the specification 
attached to this report, deposits silver at the rate of 0001118 of a 
gramme per second may be taken as a current of 1 ampére. 

11, That an current of 1 ampére shall mean a current 


such that the square root of the time average of the square of its 


strength at each instant in ampéres is unity. 

_ 12. That instruments constructed on the principle of the balance, 
pretreat Areal re plone sar dh A forces of 
attraction and rep’ are produced, which depend upon the amount 


of current passing, and are balanced by knuwn weights, should be 
adopted as the Board of Trade standards for the measurement of cur- 
rent, whether unvarying or alternating. 

13. That the standard of electrical pressure should be denominated 
the volt, being the pressure which, if steadily applied to a conductor 
whose resistance is 1 ohm, will produce a current «f 1 ampére. 

14. That the electrical pressure at a temperature of 15° Centigrade 
between the poles or electrodes of the voltaic cell known as Clark's 
cell, prepared in accordance with the specification attached to this 
report, may be taken as not differing from a pressure of 1°434 volt by 
more than one part in one thousand. 

15. That an alternating pressure of 1 volt shall mean a pressure such 
that the square root of the time-average of the square of its value at 
each instant in volts is unity. 

16. That instruments constructed on the principle of Lord Kelvin's 
quadrant electrometer used idiostatically, and for high pressures, in- 
struments on the principle of the balance, electrostatic forces being 
balanced against a known weight, should be adopted as Board of 
Trade standards for the measurement of pressure, whether unvary- 
ing or alternating. 

(Signed) CourTENAY Boy ez. 
KELVIN. 
P. CaRDEw. 
W. H. PREEcE. 
RaYLEIGH. 
G. Carey Foster. 
R. T. GLAZEBROOK. 
J. HopxKInson, 
W. E. AyRTon. 

(Signed) T. W. P. BromEriecp, , 

Secretary. 
November 29th, 1892. 
SPECIFICATION REFERRED TO IN RESOLUTION 10. 

In the following specification the term silver voltameter means the 
arrangement of apparatus by means of which an electric current is 
passed through a solution of nitrate of silver in water. The silver 
voltameter measures the total electrical quantity which has passed 
during the time of the experiment, and by noting this time the time- 
average of the current, or if the current has been kept constant, the 
current itself can be deduced. 

In employing the silver voltameter to measure currents of about 
1 ampére the following arrangements should be adopted. The 
cathode on which the silver is to be deposited should take the form 
of a platinum bowl not less than 10 centimetres in diameter, and 
from 4 to 5 centimetres in depth. 

The anode should be a plate of pure silver some 30 square centi- 
metres in area, and two or three millimetres in thickness. 

This is supported horizontally in the liquid near the top of the 
solution by a platinum wire passed through holes in the plate at 
opposite corners. To prevent the disintegrated silver which is formed 
on the anode from falling on to the cathode, the anode should be 
wrapped round with pure filter paper, secured at the back with 
sealing wax. 

The liquid should consist of a neutral solution of pure silver nitrate, 
containing about 15 parts by weight of the nitrate, to 85 parts of 
water. 


The resistance of the voltameter changes somewhat as the current 
passes. To prevent these changes having too great an effect on the 
current, some resistance besides that of the voltameter should be 
inserted in the circuit. The total metallic resistance of the circuit 
should not be less than 10 ohms. 


Method of Making a Measurement. 

The platinum bow] is washed with nitric acid and distilled water 
dried by heat, and then left to cool in a desiccator. When thoroughly 
dry it is weighed carefully. 

It is nearly filled with the solution, and connected to the rest of 
the circuit by being placed on a clean copper support to which a 
binding screw is attached. This copper support must be insulated. 

The anode is then immersed in the solution, so as to be well 
covered by it, and supported in that position ; the connections to the 
rest of the circuit are made. : 

Contact is made at the key, noting the time of contact. The cur- 
rent is allowed to pass for not less than half an hour, and the time 
at which contact is broken is observed. Care must be taken that the 
clock used is keeping correct time during this interval. 

The solution is now removed from the bowl and the deposit is 
washed with distilled water and left to soak for at least six hours. 
It is then rinsed successively with distilled water and absolute 
alcohol and dried in a hot-air bath at a temperature of about 160° C. 
After cooling in a desiccator it is weighed again. The gain in weight 
gives the silver deposited. 

To find the current in ampéres, this weight, expressed in grammes, 
must be divided by the number of seconds during which the current 
has been passed and by ‘001118. 

The result will be time-average of the current, if during the 
interval the current has varied. 

In determining by this method the constant of an instrument the | 
current should be kept as nearly constant as possible, and the readings 
of the instrument taken at frequent observed intervals of time. 
These observations give a curve from which the reading ae 
to the mean current (time-av of the current) can be found. e 
current, as calculated by the voltameter, corresponds to this reading. 


SPEcIFICATION REFERRED TO In RESOLUTION 14. 
Definition of the Cell. 
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Preparation of the Materials. , 

1. The Mercwry.—To secure purity it should ‘be first treated with 
acid in the usual manner, and subsequently distilled in vacuo. 

Zine.—Take a portion of a of pure redistilled zinc, 
solder to one end a piece of copper wire, clean the whole with glass 
paper, carefully removing any loose pieces of the zinc. Just before 
making up the cell dip the zinc into dilute sulphuric acid, wash with 
distilled water, and dry with a clean cloth or filter paper. 

3. The Zine Sulphate Solution.—Prepare a saturated solution of 
— (“pure recrystallised”) zinc valphete by mixing in a-flask of 

istilled water with nearly twice its weight of crystals of pure zine 
sulphate, and adding zinc oxide in the proportion of about 2 per cent. 
by weight of the zinc sulphate to neutralise any free acid.* 
The crystals should be dissolved with the aid of a gentle heat, but 
the temperature to which the solution is raised should not exceed 
30° C. Mereurous sulphate, treated as described in 4, should be 
added in the proportion of-about. 12: _ cent. by weight of the zinc 
sulphate crystals, and the solution filtered, while still warm, into a 
stock bottle. Crystals should form as it cools. ‘ 

4. The Mercurous Sulphate.—Take mercurous sulphate, purchased 
as pure, and wash it thoroughly with cold distilled water by agitation 
in a bottle ; drain off the water and repeat the process at least twice.* 
After the last washing drain off as much of the water as possible. 

Mix the washed mercurous sulphate with the zinc sulphate solu- 
tion, adding: sufficient crystals of zinc sulphate from the stock bottie 
to ensure saturation, and a small quantity of pure mercury. Shake 
these up well together to form a paste of. the consistence of cream. 
Heat the paste, but not above a temperature of 30°C. Keep the 
paste for an hour at this temperature, agitating it from time to time, 
then’ allow it to cool; continue to shake it occasionally while it is 
cooling. Crystals of zinc sulphate should then be distinctly visible, 
and should be distributed throughout the mass; if this is not the 
case add more crystals from the-stock bottle, and repeat the whole 


process. 

This method ensures the formation of a saturated solution of zinc 
and mercurous sulphates in water. 

Contact is made with the mercury by means of a platinum wire 
about No..22 gauge. This is protected from contact with the other 
materials of the cell by being sealed into a glass tube. The ends of 
the wire project from the ends of the tube; one end forms the ter- 
minal, the other end and a portion of the glass tube dip into the 
mercury. ’ 


To set up the Cell. 


The cell may conveniently be set up in a small test tube of about 
2 centimetres diameter, and 6 or 7 centimetres d Place the mer- 
cury in the bottom of this tube, filling it to.a depth of say, 1°5 centi- 
metre. Cut a cork about ‘5 centimetre thick to fit the tube; at one 
side of the cork bore a hole through which the ‘zinc rod can pass 
tightly ; at the other side bore another hole for the glass tube which 
covers the platinum wire; at the edge of the cork cut a nick through 
which the air can:pass when the cork is pushed into the tube. Wash 
the cork thoroughly with warm water, and leave it to soak. in water 
for some hours use. Pass the zinc red about. i centimetre 
throngh the cork: :.; ... . =. { f 

Clean the glass tube and platinum wire carefully, then heat the 
exposed end of the platinum red-hot and insert it in the mercury in 
the test tube, taking care that the whole of the exposed platinum is 


Shake up the paste and introduce it without contact with the 
upper part of the walls of the test tube, filling the tube above the 
mercury to a depth of rather more than 2 centimetres. 

Then insert the cork and zinc rod, ing the glass tube through 
the hole prepared for it.’ Push the cork gently down until its lower 
surface is nearly in contact with the liquid. The air will thus be 
nearly all expelled, and the cell should be left in this condition for 
at least 24 hours before sealing, which should be done as follows :— 

Melt some marine glue until it is fluid enough to pour by its own 
weight, and pour it into the test tube above the cork, using sufficient 
to cover completely the zinc-and soldering. The glass tube should 
Pp’ above the top of the marine glue. , 

cell thus set up may be mounted in any desirable manner. It 
is convenient to arrange: the mounting so that the cell may be im- 
mersed-in a water-bath up to the level of; say, the upper: surface of 
the cork. Its temperature can then be determined more accurately 
than is possible when the cell is in air. 

In using the cell sudden variations of temperature should as far as 
possible be avoided. oa ; 


> Notes. 


The Zine Sulphate Solution.—The object to. be ned is the pre- 
ion of a neutral solution of pure zinc ‘sul oe yee eh 
080,7H,0. ; ofa i 
_ At temperatures above 30° C. the zinc’ sul “may crystallise out 
in another form ; to avoid this 30° C. should be thie upper limit of 
temperature. At this temperature water will dissolve about 1°9 time 
its weight of the crystals. If any of the crystals put in remain un- 
dissolved they will be removed by the filtration. 
The amount of zinc oxide required depends on the acidity of the 
solution, but 2 per cent. will, in all cases whieh will arisc in practice 
‘Teasonably good zinc sulphate, be ample. Another rule would 
be to add the zinc oxide gradually until thé solution became slightly 


The solution when put into the cell should not contaih any 


free zinc oxide; if it doés then, when mixed with the mercurous 
sulphate, zinc sulphate and mercurous oxide are formed ; the latter 
may be deposited on the zinc, and by elaine at Caer force of 





the cell. ‘The’ difficulty is avoided by adding, ag described, about 12 


T See 


~ * See Notes. 








per cent. of mercurous sulphate before filtration: this is more than 
sufficient to combine, with the whole of the zinc oxide originally put 
in, if it all remains free; the mercurous oxide formed together with 
any undissolved mercurous sulphate is removed by the filtration. 

The Mercurous Sulphate.—The treatment of the mercurous sulphate 
has for its object the removal of any. mercuric sulphate which is often 
present as an impurity. ; 

Mercuric sulphate Secomnpoete in the presence of water into an 
acid and a basic sulphate. e latter is a yellow substance—turpeth 
mineral—practically insoluble in water: its presence, at any rate in 
moderate quantities, has no-.effect on the cell. If, however, it is 
formed the acid sulphate is formed also,. This is soluble in water 
and the acid produced affects the electromotive force. The object of 
the washings is to dissolve and remove this acid sulphate, and for this 
purpose the three washings described in the specification will in 
nearly all cases suffice. If, however, a great deal of the turpeth 
mineral is formed it shows that there is a great deal of the acid sul- 
phate present, and it will then be wiser to obtain a fresh sample of 
mercurous sulphate rather than ta try by repeated washings to get 
rid of all the acid. 

The free mercury helps in the process of removing the acid, for the 
acid mercuric sulphate attacks it, forming mercurous sulphate and 
acid which is washed away. ; 

The cell may be sealed in a more permanent manner by coating the 
marine glue, when it is set, with a solution of sodium silicate and 
leaving it to harden. 


APPENDIX. 
August 12th, 1892. 

Dar S1n,—I am desired by the Electrical Standards Committee 
of the British Association to communicate to the Electrical Standards 
Committee of the Bo&rd of Trade the enclosed extract from their 
report made to the Association on August 9th, 1892. 

I remain, yours faithfully, 
(Signed) BR. T. GuazEBRoox, 
Secretary, Electrical Standards Committee 
of the British Association, 

: 4 To Sir Thomas Blomefield, 

Secretary, Electrical Standards Committee 
of the Board of Trade, 


EXTRACT FROM THE ReporT OF THE ExEctricaL Stanparps Com- 
MITTEE OF THE AssocraTION, AuGusT 9TH, 1892. 


The following resolutions were agreed to :— 

1. That the resistance of a specified ‘column of mercury be adopted 
as the practical unit‘of resistance.” ~ 

2. That 144521 grammes of mercury in the form of a column of 
uniform cross-section 1063 centimetres in length at’ 0° C. be the 
specified column. 

3. That standards in mercury or solid metal having the same resist- 
ance as this column be made and deposited as standards of resistance 
for industrial purposes: ‘= j 

4. That such standards be periodically compared with each other, 
and also that their values be redetermined at intervals in terms of a 
freshly set-up'éolumn of mercury. , 

It was fiirther agreed that’ theseresolutiéns ‘be comnitnicated’ to 
the Electrical Standards Committee of the Board of Trade. 

With regard to the units of current and electromotive force it was 
agreed that- the number 001118 should be adopted as the number of 

immes of silver deposited per second from a neutral solution of 
nitrate of silver by a current of 1 ampére, and the: value 1°434 as 
the’ electrordotive forte in“volts’ of'a Clark celk ab'15° OC. °°’. 

Dr. von. Helmho!tz expressed his full concurrence in these deci- 
sions, which are, as he i ed thé Committee; ini accord with the 
recommendations which have already been laid by the Curatorium of 
the Reichsanstalt, as well as by himself before the German Govern- 


ment. , 


. Appenprx II. “ae 
Experiments on the Effects of the Heating produced in the Coils by the 
Currents used in’ Testing. By R.'T. GLAzEBROOK. 


Various circumstances (notably the experiments of Mr. Griffiths*) 
had made it appear pro that the heating effect, in the coils pro- 
duced by the current used in making the resistance test might be 
sufficient to affect ee results of the tests, Some experiments were 
made .to examine the: point, directly. 

The resistance of a coil of - (nominal value) ws measured 
in the usual way, i<., by making a Wheatstone’s bridge of four coils 
whose nominal values were 1, 10, 10, and 100 ohms. If the coils 
had been accurate’ there would haye been a balance; as it was, one 
of the 10-ohm coils needed to be shunted, and the adjustment was made 
by. de ining the value of.the shunt when no current passed 
through the ee hee any , , 

As the current in the battery circuit was increased by. yarying the 
number of cells: this shunt decreased .in, value, showing that the 
effect of the heating was to produce an apparent diminution of the 
resistance of the 1,000-ohm. coil This, of course, is as would be 
anticipated ; for }{ths of the current goes through the 1-ohm and one 
of the 10-ohm coils ; the remaining, Ath goes through the 10-ohm and 
the: 100-ohm..,, The »rise..of- will clearly, be greatest, in 
the first 10-chm coil, and to. 

r thereby 


counterbalance the increase ia 
produced : it becomes necessary to reduce the shunt... 
a? er ane Police }* 30g erregeree: r. roars s : ; 
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The following readings were obtained :— 








Current inampéres. | Shunt in 1,000 ohms. | Correcting factor. 
05 355 1—-00028 
“09 32°5 | “00031 
12 *30 “00633 
14 } 30°5 | 00033 
15 29:5 00034 





* Only one observation at this current was made; the others are 
the mean of several. 


The true value of the 100-ohm is given by taking the product of 
the values of the two 10-ohm coils at the temperature of the observa- 
tions, dividing by the value of the 1-ohm and multiplying by a factor 
representing the effect, of the shunt. 

During the above observations the temperatures remained steady, 
the factor changed from 1 — ‘00028 to 1 — 00034. Thus the resist- 
ance of the 100-ohm coil changed by °034 — ‘028, or ‘006 ohm. 

The apparatus was not sensitive with a smaller current; the effect, 
however, will vary as the square of the current; and, since trebling 
the current produces so small a change, we may infer that the total 
effect is itself small. 

Another coil gave the following results :— 








Current in ampéres. Shunt in 1,000 ohms. Correcting factor. 
es SE ee -| 
05 48 1— 000208 
09 45 000222 
12 43 “000233 
14 41 *000244 
15 40 “000250 





indicating a change in the measured resistance of ‘0042 ohm on 100 
ohms. 

It is clear, therefore, that the effect of heating is small, though 
appreciable when currents approaching ‘15 ampére are used. 





ON STANDARDS OF LOW ELECTRICAL RESISTANCE. 
By Prof. Virtamu Jones. 
(Read before Section A, Sept. 18th, 1893.) 


THe preparation of standards of low electrical resistance of from 
‘001 to ‘0001 ohm seems to be a matter of some importance at the 
present time. These standards are already in request among engi- 
neers, and it becomes of interest to consi how they may be best 
measured to a mtage accuracy comparable with that with which 
the standard ohm is known. 

Such standards of low resistance may be derived by potentiometer 
methods from the standard ohm by a series of downward steps. But 
this is, from one point of view, roundabout. The method of 
measuring the ohm that seems in all its details most accurate is that 
of Lorenz. In this method the ohm itself is derived from the mea- 
surement of a small resistance. It is simply going up and down 
again to prepare from the ohm so derived the required small resist- 
ance standards, and it is more direct and more accurate to measure 
the latter directly in absolute measure. 

In Lorenz’s method a metallic disc is made to rotate in the mean 
plane of a co-axial standard coil. Wires touching the centre and 
circumference of the disc are led to the ends of the resistance to be 
measured, and the same current is passed through this resistance and 
the standard coil. The connections ey ! rightly made, we may, by 
varying either the rate of rotation of the disc or the resistance mea- 
sured, so arrange matters)as to have no change of current in the 
circuit of the disc and wires joining it to the ends of the resistance, 
when the direction of the current through the resistance and the 
standard coil is changed.. When this arrangement is effected, there 
is a balance between the E.M.F. due to the motion of the disc in the 
magnetic field of the current in the standard coil and the difference 
of potential at the ends of the resistance, due to the current traversing 
it. If thisadjustment be we will say that the apparatus is in 
an equilibrium position. 

If m = coefficient of mutual induction of the standard coil and 


the circumference of the disc ; 

n = the rate of rotation of the disc (number of revolutions 
per second) ; 

R the resistance ; 


il Il 


OY the current through the standard coil and the resistance ; 
then in an equilibrium position 
Mny =ByY,0r,R = M2n.* 


I do not think that electricians have as yet realised the accuracy 
and ease with which absolute measurements of resistance may be 
made by this method. 

First let us consider . The absolute measurements involve 
measuring ; first, the coefficient of mutual induction of a standard 
coil and the circumference of the rotating disc; and secondly, the 
rate of motion of the disc. Now it lies well within the resources 
of modern mechanical engineering to make a standard coil and disc 
of dimensions known to an accuracy considerably greater than 1 in 
10,000, the coil being constructed of a single layer of wire, wound in 
a screw thread cut in a cylinder of large diameter, and the measure- 





® Phil. Trans., 1891, Ap. 2. 


meut of the rate of motion to equal accuracy is a simple matter. 
There is difficulty in maintaining a rate of rotation constant to this 
figure for four or five minutes; but with the closest attention to the 
lubrication of all the bearings, this also might be accomplished. 
Such constancy is well worth striving for, as the ease with which 
measurements of resistance can be made by the method largel 
depends upon it, and this brings me to the second point I mentioned, 
viz., the facility with which accurate measurements may be made with 
a well-constructed Lorenz apparatus. 

I do not propose on this occasion to enter into the details of the 
method I have adopted in making the measurements, the results of 
which I have presently to bring before the section; but it will be 
perhaps of interest if I say 2 word or two about the time measure- 
ment. 

Ia measuring a resistance, we have to find the rate of rotation cor- 
responding to an equilibrium position. It is easiest in practice to 
determine this by interpolation from two determined rates of rotation 
(near together, and respectively slower and faster than the required 
rate), and the galvanometer deflections corresponding to them, so that 
each determination of resistance involves no determination of gal- 
vanometer deflection and of the rates of rotation corresponding to 
them, 

In order that the galvanometer deflection may be obtained with 
sufficient accuracy from a limited number of reversals (in my obser- 
vations the number has been almost uniformly 33, taking about four 
minutes in each case), the brush at the circumference of the disc 
needs to be perforated, and to be supplied with a constant stream of 
mercury. Such a brush in its best condition almost entirely elimi- 
nates the continual jerking of the galvanometer needle, consequent 
on thermo-electric.changes at the point of contact of brush and disc. 
A multiplication of such brushes, at three or four points of the -cir- 
cumference, would do this more completely. 

During the four or five minutes’ run, the rate of rotation is referred 
by a stroboscopic method to a suitable tuning fork provided with riders 
maintained in vibration electrically. The observer at the fork can 
shunt more or less current through the electro-motor driving the disc, 
and in this way maintains the rate of rotation as constant as he can. 
But though the electrically maintained fork is useful for purposes of 
control, it cannot be relied on to give us the rate of rotation. Its 


+t! 

















vibration period is not, within my experience, constant to the degree 
of accuracy required. If stopped and set going again it may start 
with a period difference by several ten thousandths. No previous 
determination of the period of the fork could, therefore, be relied on 
to give us the rate of rotation, though once started the fork goes 
sufficiently uniformly to give us a means of control. 

Accordingly it is necessary to measure the rate of rotation during 
each run while the galvanometer observations are being made. The 
rotating disc is, therefore, by means of an eccentric attached to its 
axle, made to record its revolution on the tape of a Bains electro- 
chemical telegraph instrument side by side with the record of the 
standard clock. We have then a time record exactly corresponding 
to the period of observations of the galvanometer deflecting. During 
the run, then, we have simultaneously the observer at the galvano- 
meter calling out the galvanometer deflections, and the observer at 
the tuning fork controlling the speed, while the Bains instrument 
records it. 

I have made in this way a number of measurements during the 
months of July and August of a standard resistance approximately 
0005 ohms, prepared last year by my assistant, Mr. Harrison, and a 
student in my laboratory, Mr. Parker, with the following results :— 


July 17th, morning a3 he 00050016 
» » afternoon... sie 00050016 
» 19th, morning see ees “00050015 

Aug. 2nd, afternoon... obo 00050020 
» 98rd, morning tes des “00050021 
» 4th, morning ae bie 00050016 
o » afternoon .:. oad 00050013 
» 5th, morning ons oid “00050019 
» 9th, morning wie eres 00050021 
» * g afternoon _e.. bin *00050018 

175 
Mean ed ove “00050017 


that maximum divergence from the mean is ‘00000004 in about 1 part 
in 12,000. 

Mr.-Crompton has been recently issuing standards of low resistance 
made of manganin sheet, and he was kind enough, at my suggestion, 
to send me one for measurement towards the end of July. It was 

repared in his laboratory as a derivation from the International ohm 
b means of his potentiometer. Its value so given was ‘00050175 at 
23° C. Its temperature coefficient appears, from Mr. Crompton’s, 
measurements to be so small that we need hardly consider it for our 


present purpose, 
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My measurement of this standard was as follows :— 

July 29th, morning Ses éve US 00050219 
August 1st, morning vee ove ay “00050225 
August Ist, afternoon dee oa ipa *90050219 
» 2nd, morning se aos ee 00050226 
Mean oes See ie 4189 
00050222 
Mr. Crompton’s value Se rt. ies 00050175 
Difference ... oid ont 47 


is about 1 part in 1,000. 

Mr. Crompton’s resistance is a rectangular sheet of manganin, and 
the potential terminals are two screws inserted at a suitable distance 
apart in the medium line. 


a 
Current PO Po Current 
terminals. Er Soar terminals. 


The screws are not soldered. I thought it would be of interest to 
measure them; then screw them up again and remeasure the resist- 
ance The results were :— 














August 10th, morning i“ ove ose 00050328 
"1 afternoon... me wes “00050322 
00050327 

Mean ion ai oat “00050326 


a variation of about 1 part in 500. 
I measured them again, and, after screwing them, once more re- 
measured with the following results :— 


August 11th, morning __... see aoe 00050398 
» 12th e ve ove ‘00050403 
Mean see ess ove 00050401 


which, compared with the first value ‘0005022, gives a variation of 
rougbly 1 part in 300. 

The conclusion is that if Mr. Crompton desires an accuracy of 7th 
per cent. which he is apparently able to obtain by his potentiometer 
method, he must not leave his potential terminals of his resistance 
loose. They must be soldered into his plate. 

In making these measurements my direct object has been to obtain 
an accurate and ready method of measuring these low resistances. 
But I think something more than this comes out of them. It would be 
possible in the light of our present experience to construct a Lorenz 
apparatus considerably more accurate and easier to use than one in 
my laboratory at Cardiff. Such an apparatus placed in the National 
Laboratory, of which we have heard a good deal at recent meetings 
of the B.A., might with advantage be kept in constant use, not only 
for the calibration of low resistances, but also as embodying in con- 
crete form a proper ultimate standard of electrical resistance. We 
have not in our electrical standard legislation given full credit to the 
mechanical engineer for what he can do for us; and I think thata 
coefficient of mutual induction arranged as in tae Lorenz method, so 
as to be easily combined with a time, would afford a more satisfactory 
ultimate standard of resistance than any wire coil or coils, and one 
— to use for purposes of ultimate reference than any mercury 
columns. 


DISPOSAL OF REFUSE. 


From a valuable paper on “ Disposal of Refuse” just read before 
the British Association at Nottingham, by Mr. Wm. Warner, 
Assoc.M.Inst.C.E., we take the following quotation, which deals 
with the question of refuse disposal in connection with electric 
lighting :— 

“ The horse-power given at Batley is 5; at Blackburn, 5°6 ; Bury, 4; 
Bradford and 8, about 4 per cell, which is equal to about 4°5 
horse-power generated from 5 cwts. of refuse, or about 125 lbs. per 
horse-power, and 6°25 Ibs. to 1 lb. of water evaporated, giving a com- 
parison of about ~,nd the value of coal when burnt in Fryer’s de- 
structor at the above towns. 

“ The horse-power at Hornsey is about the same in the ‘ Perfectus’ 
destructor. 

“ At Oldham the horse-power is given at 50 for 6 cells, equal to 
8°3 per cell, or about 46 lbs. of refuse per horse-power, and 2°3 lbs. to 
1 Ib. of water. 

zs hgh ge tepomecy to reconcile these figures, as practically the 
same furnaces, wi steam generating applian ive less than 
half that power at Leeds and Bradford. ear 

“ It will be seen from these figures we cannot look forward to a 
large amount of power for electric lighting, and it is even ques- 
tionable whether the power generated could be usefully adopted for 


tt parron ; 

e a town like Nottingham, and suppose its refuse to have the 
average steam producing qualities, we should get about 300 horse- 
power for an expenditure in labour of nearly £17 per day, equal to 
over £5,000 per annum, . 


“ With coal, the cost for labour would be only £150 per annum, 
and the cost of coal for fuel would be under £1,500 ; therefore, taking 
the refuse to cost nothing for delivery at a destructor works conve- 
niently situated for producing electricity, the actual loss would 
amount to no less than £3,350 per annum over coal fuel, and if we 
take into consideration the cost for repairs, and interest on capital, 
this loss would be greatly increased. 

“ Looking these facts in the face, electric light produced by burn- 
ing refuse can only show economical results in very exceptional cases, 
and authorities should well weigh the matter over before launching 
into a scheme of that kind.” 

From the inventor of a special form of destructor (in use at 
Hornsey, Bournemouth, Newcastle-on-Tyne, Govan, Royton, Cardiff, 
Hyde, Kensington, City of York, St. Luke’s, Karachi (India), 
London), the frank avowal of the concluding paragraph is worthy of 
the closest attention. 








ELECTRICAL ENGINEERING AT THE 
WORLD’S FAIR. 


[FROM OUR SPECIAL COMMISSIONER. ] 


X{II.—Arc Lamps. 


THE display of arc lighting is enormous. No branch of elec- 
trical engineering has made more progress, commercially, 
than arc lighting in America, and hence it was to be expected 
that there would be a great display at the World’s Fair. 

The grounds are lighted by 1,421 arc lamps, and at the 
terminal stations there are 160 6-ampére lamps and 228 3- 
ampére lamps ; in the buildings there are 3,426 arc lamps of 
various candle powers. 

Arc lamps are exhibited by several firms ; bat most of them 
are well known lamps, which have been described over and 
over again. 

The Byng arc lamp, exhibited by the General Electric 
Company of London, somewhat resembles the Pilsen lamp, 
but has not the tapered cores which form the special features 
in the Pilsen electro-magnetic regulator. The cores in the 
Byng lamp are parallel and carry coils of wire. It can be 





Fig. 1. 


made for parallel or series working and also for alternating 


currents. , 
Schiickert & Co, exhibit the Pilsen lamp, so well known in 
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London ; the construction is on the same lines of design as 
the original lamps, but the arrangement of the parts is very 
much better than in the early lamps. 

Fig. 1 is an elevation of the Bchiickert form of Pilsen 
lamp. It will be seen that the whole of the regulator is 
planted on the bottom plate of the lamp, the two bobbins are 
stiff brass, turned up true, and faced so that they stand fair, 
and are firmly screwed down to short pillars, the cores are 
guided by slots and pulleys ; these are great mechanical im- 

rovements. In the old lamp, part of the movement was 
fixed to the top plate and part to the bottom plate, both 
plates were joined by four brass rods; these acted as 
guides for the cores, also as supports for the coils, and also as 
part of the framework. This construction was bad, so much 
depended upon the rods being straight and true to begin with 
and remaining so in use, almost impossible conditions to 
fulfil in practice. An examination of fig. 1 will show that 
the whole mechanism now forms one rigid piece, is 
easy to put down fair, square, and true, and which will then 
remain 80. 

Electrically, the Pilsen lamp is shown without any improve- 
ments ; they require considerable resistance in series with 
them when run in parallel, and are suitable only for con- 
tinuous currents, but being made by special tools and ma- 
chinery are very cheap. 

The Siemens & Halske Company show their band arc 
lamp. The upper carbon holder hangs from a thin copper 
band ; this band is coiled upon a barrel having teeth cut on 
a flange on one side, so that it gears into a train of clock- 
work with an escapement. The construction of the band arc 
lamp is based on the following principle :—An inclined frame 
turns on pins,¢c, and supports a drum, 3, around which a 
copper band is wound. This frame also supports the pinion 
wheels with the escapement, and at the upper end of the 






































Fic, 2. 


frame a cross-piece, ¢, which is the iron armature. The 
attraction of a shunt electro-magnet, m, and the weight of 
the upper carbon and holder, draw the frame, r, downward, 
while a spring, /, pulls in the opposite direction. The un- 
winding of the copper band causes the drum, 3}, and the 
pinion wheels to revolve, while the escapement with its 
balance lever, a, oscillates rapidly. When the frame, r, is in 
its highest, position, a tongue piece projecting from the balance 
lever, a, strikes a stop, g, and the motion of the clockwork 
ceases, Dy turning the frame downward, the copper band, 


which carries the upper carbon holder, is gradually unwound 
from the drum, while the upper carbon holder sinks slowly 
by its gravity. 

The lamp operates as follows :—When the current is turned 
on, the frame is turned downward by the strong attraction 
of the shunt electro-magnet into its lowest position, and the 
copper band unwound until the upper carbon touches the 
lower one. The current will then flow through the carbons 
instead of through the shunt, and the electro-magnet there- 
fore loses its currents. ‘'he spring, having an excess of 
power, draws the frame up again and forms the arc between 
the carbons. If the carbons are consumed the current in the 
shunt magnet is increased gradually and the frame is drawn 
downward again and the arc is brought to its proper distance. 
The slightest change in the length of the are will start the 
escapement, and this will cause the !ump to feed in regular 
intervals of time. The light is therefore very constant and 
the arc is practically constant. 

Other lamps are exhibited, but they have no interesting 
features. The dash-pot is a great feature in American 
lamps ; it is principally on the air pump principle, although 
the glycerine dash-pot is still used by some. 

Schiickert & Co. show the largest arc light projector ever 
built, it is 5 feet in diameter. We have referred to this 
more than once in the ELEcTRIcAL REVIEW. 

In incandescent lighting there are altogether about 70,000 
lamps of 16 C.P. used. High candle-power incandescent 
lamps are not in much favour in America. For ordinary 
lighting 40 square feet of floor space is allowed to each in- 
candescent lamp of 16 ©.P. For brilliant lighting, such as 
is used in the Art Gallery, about 20 square feet is allowed 
for every 16 C.P. lamp, and in the small rooms of the gallery 
about 8 square feet to each 16 C P. lamp. 








CORRESPONDENCE. 





The Use of Incandescent Lamps of Low Power. 


With reference to your leaderette on “ Incandescent Lamps 
of Low Power,” perhaps the appended letter may interest you, 
as proof of the correctness of your views. The gas bill on 
which the £8 was gained amounted to about £40 for the 
quarter in question. 


September 23rd, 1893. 


“The cost of supply for quarter ending March last was nearly £8 
less than the gas bill for the corresponding quarter of 192. Many of 
our friends complain of the cost of supply. This would have been 
the case with us had we allowed all 16 C.P. lamps to remain in use. 
We found these lights too powerful, and wasted a large amount of 
light, and we replaced them with 8 C.P., with the satisfactory result 
that our cost of supply was one-half, and suflici ut light was obtained. 
We have every light separately switched, which we consider essential 
to economy, and we never allow lamps to burn to waste; and the 
result is we are perfectly satisfied with the light itsclf, and the cost 
of producing the same.” 


Messrs. Miller & Woods. 


Electrical Engineering at the World’s Fair. 


Referring to “ Your Commissioner’s” I|ctter in your issue 
of September ist, I would point out that he seems to have 
overlooked the gist of my letter of August 22nd. My point 
is this, that the WP,,. motor, which is a single reduction 
ironclad motor exhibited at Chicago, has “the ratio of the 
cross-section of the field, to the cross-section of the arma- 
ture = 1°62: 1.” “ Your Commissioner,” in your issue of 
August 4th, states that this motor, with others, is designed 
“ with a very large armature and weak field.” 

It is this statement to which I took exception, and wrote 
about, as “somewhat sweeping.” Still, confining myself to 
the designs of the General Electric Company, I give par- 
ticulars of two other types of railway motor, which, I see, 
from the New York Hlectrical Engineer of July 19th, are 
also on exhibit at Chicago. The WP,, type of railway 
motor is similar to the 30; the same ratio of cross-section 
of iron in field, to iron in the armature, holds good as in 
the 30-type; the other type, known as the “8S. R.G.,” has 
a cross-section of iron in the field of 66 square inches, and 
in the armature core of 49°2 square inches; the ratio of field 
of armature, in this case, being = 1°34:1. These three 


Miller & Woods. 


Henry Wittiams & Co. 
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types are fairly representative. With regard to the Westing- 
house motors I understand, from an electrical paper, that 
the fields are of cast-iron and not of cast-steel, mitis metal, 
or wrought-iron, as are the three types mentioned above. 

As I said, in a recent article, a “railway motor field is 
always saturated,” and this may be seen by reference to 
curves, p. 571, of the ELEcTRicaL REvIEW, May 12th, 1893. 
However, I do not admit that the fields of the motors must 
be “ far over magnetic saturation at the start.” If the fields 
were. not. saturated when running at pen Sipe this 
‘would be, as “ Your Commissioner ” says, “ perhaps a worse 
fault than the over-saturation at the start.” 

_I would add that, in the stationary motors of the above- 
named company, the ratio of the cross-section of the magnets, 
to the cross-section of the armature, is about unity in one 
case, and in the thirteen other cases Jess than unity ; and, in 
the case of the railway motors, greater than unity. Surely 
these figures rather contradict (at all events in the case of 
one company) “that all these railway motors are designed 
with very large armatures and weak fields.” 

I enclose, for the perusal of “ Your Commissioner,” the 
magnetic data on some upright stationary motors ; these data 
I am not in a position to publish. 

J. D. Dallas. 





Mr. Dallas altogether misses my point. What I contend 
for is simply this: that armatures of large diameter and 
length, compared with the weight or dimensions of the field 
magnets, were generally made for traction purposes in 
America ; a magnet has length and other dimensions besides 
sectional area, and so has an armature. The sectional areas 
may be right enough in these motors, and still the other 
dimensions may be all wrong. The data enclosed refers to 
stationary motors only, and not to those under discussion. 
Mr. Dallas might sketch an outline section to scale of one of 
the traction motors. 

Your Commissioner. 





Are Lighting. 

If the writer of the series of papers on “Arc Lighting,” 
blished in your esteemed Journal, will visit the World’s 
air at Chicago, I shall take pleasure in showing him, not 
one, but several dynamos, by different makers, for constant 
current arc lighting, with closed coil armatures, giving a 
maximum of from 2,000 to 5,000 volts. In the light of 
American practice his assertion in the ELzctRicaL Review 
for August 25th, that “beyond about 1,000 volts, it is found, 
in general, to be impracticable to work a closed coil armature” 
is ridiculous. I can show him many dynamos, running from 
50 to 100 arc lamps, with closed coil Gramme ring armatures, 
and with the commutators smooth and almost absolutely 
sparkless. Even 5,000 volts is not the limit in actual prac- 
tical use. With all due deference to my friend Prof. Silvanus 
Thompson, from whom the writer referred to quotes, it would 
nevertheless be wiser to refer to American experience as to 
what can or cannot be done with arc lighting dynamos, since 
here series arc lighting has had its chief development and 

most extensive application. 

: Henry 8. Carhart. 
University of Michigan, Ann Arbor, 





The New Incandescent Arc Lamp. 


In reply to Mr. Rankin Kennedy’s letter, I would say the 
following: In the experiments I conducted, I tried two 
carbons of the ordi arc lamp in a tubular globe of glass, 
as well as the Jablochkoff candle ; and, besides this, many 
other experiments for using an arc light in closed spaces, 
such as metal reflectors with glass fronts, &c. The chief 
difficulty I had to contend with was that of keeping draughts 
away from the heated glass, and I found that when pro- 
tective glasses had to be used outside the effective one, con- 
siderable loss of light ensued. I therefore had recourse to 
another method of obtaining a similar result, which has man 
advantages, and I often wonder why it is not more used. It 
is that of surrounding the incandescent ends of the carbon 
with a flame from an argand burner, supplied with gas from 
the ordinary source, or from a mineral oil. All the advan- 
tages which are to be derived from the use of the enclosed 
glass are present. Great steadiness of the arc is obtained 


with lamps of the worst construction, and with carbons of 
inferior quality. Besides this, the intense whiteness, or 
blueish-whiteness, so peculiar to the arc, is modified in an 
agreeable way ; while, if this result is not desired, it is only 
necessary to construct the argand on the Bunsen principle. 
The difficulty, also, of working the carbons through the 
glass bulb is absent. By difficulty, I do not mean the simple 
fact of passing the carbons through the glass ; but if. the 
former are not quite straight, or properly set in their holders, 
there is always risk of failure. 1 did’ not patent, as far as 
I can remember, the ring of heated gases around the arc in 
the manner described, and therefore anyone is at liberty to 
try the experiment for himself, and observe what good results 
may be obtained by this method. 


September 23rd, 1893. 


David Salomons. 





Hooper’s Core for Submarine Cables. 


In your leader on “ India-Rubber Insulation,” I read :— 
“Much will be learned by a perusal of the article on 
‘ Hooper’s Core for Submarine Cables,’ which we give else- 
where. That India-rubber can be depended upon is, we 
think, amply proved by the facts there set forth. It hardly 
requires to . said that a guarantee to maintain a cable with 
an India-rubber core for a period of 12 years was a risk 
which no manufacturer would undertake were he not abso- 
lutely certain that the material could be relied upon for 
durability.” I find the article referred to occupies three and 
a-half columns of type and a page of illustrations. In the 
whole of this long article there are only 10 words devoted to 
that remarkable fall in insulation which took place while the 
cable in question lay in the tanks at Millwall, and in the 
tanks on board the ss. Hooper ; and which fall was the real 
cause of what the author of that article has been pleased to 
describe as “ aspersions cast on the good qualities of the late 
Mr. William Hooper’s core.” 

The writer concludes his article with an expression of his 
opinion that Hooper’s core is likely to prove a formidable 
rival to gutta-percha. 

If such be his desire, it seems to me that he would have 
promoted his cause better had he devoted his three and a-half 
columns to the discussion of the core-faults, and his 10 words 
to the fish-attacks. 

The facts narrated by the author of the article in question 
are accurate enough for egnecer purposes, so far as they go ; 
and this forces me to the conclusion that the writer must 
have been fully aware of the following circumstances, which 
have a real bearing on the question of rubber insulation :— 

A length of about 1,000 miles of, Hooper’s No. 1 core was 
made and sheathed in the year 1872. In the spring of 1873 
the insulation began to fall in an alarming manner, and this 
fall progressed to such an extent that when the ss. Hooper 
arrived alongside the works, it was considered unsafe to ship 
it ; other cable of more recent construction was substituted 
for it during both the first and second expeditions of that 
ship. 

The faulty cable had been coiled in the large tanks, Nos. 
8, 4 and 6, at Millwall. Each tank had been cut into three 
sections, viz., the bottom flake, the next 10 flakes, and the 
main length, with a view to ascertaining whether the fall of 
insulation was local or general. The tests of these nine 
sections proved to be fairly similar. 

No attempt was made by the contractors to break down 
the faults during the summer and autumn of 1873. 

The insulation went from bad to worse. I do not know 
what took place during the winter of 1873-74; but I re- 
member to have been much astonished to learn, on my return 
from the second expedition of the Hooper, that all the faults 
had been removed from the greater part of the cable in the 
“ hospital ” tanks, and that this was to be shipped on the 
third expedition. 

I believe I was on leave during the greater part of the 
shipment, for I only remember to have tested one length at 
that time, and this length proved to be faulty. 

During the outward voyage the contractors’ electricians 
were kept constantly employed breaking down faults, and a 
total amount of 1,111 nautical miles had been turned over on 
board for this after shipment had been completed, 
and before laying was commenced. ; ' 

These are facts which it is futile to attempt to burke, and 
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I think I am rendering true service to rubber by frankly 
facing them. 

The feature in the history of Hooper’s core which most 
impressed me was that, while some lots of core went wrong, 
other lots behaved admirably. 

In his 10 words about the fall in insulation the author of 
the article on “ Hooper’s Core” has alluded to the free use 
of tar. I fail to see how tar could have caused any one of 
the core faults which came under my observation. 

I purposely abstain from making any suggestion here as to 
how these faults were caused, and the following remarks are 
intended to refer to core in general, and not to that of any 

rticular maker. 

Hitherto it has been the custom of the trade to surround 
the manufacture of core with as much secrecy and mystery 
as possible. 

n earlier days this practice was not so objectionable, from 
the purchaser’s point of view, as it has become now. Gutta 
was the only material then used, and gutta of excellent 
quality was easily obtainable. 

But the temptation to substitute cheap, and_ inferior, 
qualities, becomes stronger in proportion as the scarcity of 
the good qualities and the competition between manufacturers 
increases, 

The rubber manufacturer is exposed to the same tempta- 
tions as the gutta manufacturer, and to an additional one. 

Foreign substances necessarily enter into the composition 
of rubber core, and each of these ingredients is, weight for 
weight, far cheaper than rubber. Moreover, the manufac- 
ture of rubber core is more complex than that of gutta 
core. There is more danger of core being spoiled by un- 


skilfulness or carelessness in the case of rubber than in the | 


case of gutta. More time needs to be spent over rubber 
than gutta, and in the event of a rubber core factory 
getting behindhand, there is the danger that, if the fore- 
man were not perfectly conscientious, he might prefer to 
scamp more than one of the stages through which the rubber 
has to pass, rather than incur censure for keeping the cable 
machines standing. 

In my opinion, an advocate of rubber only weakens his 
cause by attempting to deny that good rubber is exposed to 
disadvantages upon all these points when compared with 

gutta. 

But each of these disadvantages can be guarded against ; 
and if this be done the case seems destined to be decided 
upon the question of price. 

I think the opinion which you express at the conclusion 
of your leading article needs to be qualified by the condi- 
tion that the examination of raw materials and of every 
stage of manufacture needs to be open to the inspection of 
an independent expert acting primarily in the interest of the 
purchaser, and indirectly in that of the manufacturers. 

No one can congratulate Mr. Hooper, the Cuba Company 
and Mr. George Keith on the success of the so-called expe- 
riment more than I do; but I do not see that it has proved 
much, for it has long been known that a cable containing 
high resistance faults can be worked in simplex rather better 
than a perfect one. 

The fact that the Silvertown Company have recently laid 
a rubber core between Pernambuco and Fernando Noronha, 
to be worked in duplex, has a greater bearing on the question 
of India-rubber insulation. 

The story of the fish-attacks, though it has little to do 
with the discredit into which rubber fell 20 years ago (for 
obviously the core could not be held to blame for the faults 
of the sheathing), is an interesting one to cable engineers 
in general, and it had a particular interest for me, inasmuch 
as I had to lay a cable in the selfsame waters in 1890-1891. 

From the text of the article on “ Hooper’s Core for Sub- 
marine Cables,” one might be lead to infer that the fish- 
attacks were inflicted upon cable of Atlantic type, and con- 
taining the Atlantic core, which the author seems to consider 
to have been mechanically faulty, though I am at a loss to 
conjecture upon what grounds he arrived at that conclusion. 
As I witnessed all the repairs effected on the original Pard- 
Cayenne-Demerara cable, I can s with some authority 
upon this matter. The great majority of the faults which 
we attributed to fish-attacks uccurred in a cable of type H, 
which was constructed expressly for the place in which it was 
laid. It consisted of a core, No. 3 (107/170), close sheathed 
with No. 13 wires. 


This is the type of cable which is shown in each of the 
illustrations given on page 327 of the ELecrricaL Review. 

This core had been made after the fall in insulation had 
occurred in core No. 1, and it always tested excellently. It 
was a curious and very useful circumstance that the attacks 
were mostly delivered in the neighbourhood of the splice 
with the heavier type, B, and the faults were always on the 
H side. 

This spot had to be revisited so often, that we ended by 
leaving a buvy permanently down, instead of clearing the 
ground on the completion of the repair. Whales were fre- 
quently observed at this spot. I do not attribute any of the 

aults to the whales themselves, but I believe the sword-fish, 

which is known to attack the whale, also had a shot at the 
cable. There was one case in which a large portion of what 
I consider to be the point of a sword was observed sticking 
rizht through the sheathing. It happened to have glanced 
clear of the copper, and so did not constitute an electrical 
fault. 

Other faults were attributed to saw-fish by general consent, 
though I believe*that no one on board was aware that Mr. 
Frank Buckland had suggested that a fault in the Penang- 
Singapore cable was due to the same cause. I noted the fact 
that these fish seemed to succeed in damaging the core only 
when they struck fair in the interstice between two wires ; 
and the fact that the B type close at hand never went faulty, 
seemed to prove that the wires of that type (No. 5) were too 
rigid to yield under attack. 

For the cables which now connect Paramaribo with Cayenne 
and Vizeu, I specified wire of 4°5 mm. diameter. 

The section between Vizeu and Cayenne (S.W.G. No. 7) 

right through the whale ground above referred to, and is 

id throughout its length in water of less than 50 fathoms. The 
most recent test of which I have cognisance was taken 20 
months after completion, and showed an insulation resistance 
sensibly the same as when the cable was laid, which was over 
2,000 megohms og nautical mile, when reduced to a tem- 
perature of 75° F. 

Whilst writing on this subject, I should have liked to refer 
to the interruptions that have occurred in these cables ; but as 
this matter is not yet one of comparatively ancient history, I 
do not feel at liberty to do so, except with the approbation of 
the owners, to whom I am now writing on the subject. 

W. Sharpey Seaton. 

574, Old Broad Street, 

September 27th, 1893. 








NOTES. 





Appeal for Help.—We have pleasure in thanking those 
kind friends who have generously responded to our appeal 
published last week ; we trust, however, there are yet some 
who have not seen the notice, but who may be able to afford 
the late Mr. Berly’s relatives some little assistance. 





The Receipts of the Edison Company at Paris.—It has 
been said over and over again, and has most probably been 
set about by the Paris Gas Company, that electrical com- 
= could not succeed, and would not do any business. 

ut it has been with them as with all enterprises. During 
the first few years it has been difficult to complete the instal- 
lations, then little by little everything has been installed and 
has worked well ; the price of the hectowatt-hour has been 
reduced, and consumers now complain only of the expenses 
charged by companies for indoor installations. There is no 
doubt, in fact, that these latter try to deceive clients, and 
make them pay exorbitant prices for work which is very 
often accomplished without any extra precaution, and without 
any guarantee. Notwithstanding all these difficulties—and 
efforts are every day being made to overcome them—the 
expenses of the consumption of electrical energy increase, if 
we are to believe the figures given by the Edison Company, 
the only one which has furnished us with statistics. During 
the month of July, 1893, the sale of energy for the Edison 
Company amounted to 132,538 francs, an increase of 1,392 
francs over the year 1892. From January Ist to July 31st, 
1893, the increase in the sale of energy has amouated to 
116,681 francs over the year 1892. 
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The Moment of Reversal in the Quadruplex Relay.— 
Referring to this subject, Mr. D. B. Grandy, in an article in 
the American Electrical Engineer, says :—A study of the 
diagram fails to show how it should do this, even theoreti- 
cally; and a trial of the device gave, as I expected, a decidedly 
unsatisfactory result. There are three distinct periods in 
the process of reversal in the polarity of a magnet: 1st. The 
discharge ; 2nd. The period of no magnetism ; and 8rd. The 
recharge by the other current. In a polar relay, the arma- 
ture does not leave one side until the first two of these 
periods are passed, and the third has proceeded far enough 
to at least partially magnetise the cores. In a “neutral” 
relay, on the contrary, the armature leaves its front stop as soon 
as, or a little before, the first period iscompleted. Referring, 
now, to the diagram of Wicks’s arrangement (ELECTRICAL 
Review, September 8th, page 26), it will be noted that on 
reversal of current from the distant end, relays P, R, and N, R, 
will discharge simultaneously, and the armature of N, R, will 
fall away before N, R, is entirely discharged, remaining away 
during the second, or neutral period. During the third 
period, by the time P, R, attains sufficient magnetism of the 
other polarity to attract its armature, N, R, Will also have 
been partially magnetised by the same current ; but at that 
moment the circuit through N, R, is broken by the armature 
of P, R, leaving its contact point, N, R, again discharges, and 
on the armature of P, R, reaching the other point, N, R, is 
recharged with the same polarity it originally possessed. 
Thus, instead of shortening or avoiding the neutral period, 
Mr. Wicks’s device practically lengthens it by introducing 
two changes of polarity instead of one. With a neutral 
relay having very large cores this defect is not so pronounced, 
and may be overcome by the repeating sounder, but with 
those of ordinary size the break is very noticeable. 





Progress Exhibition at the Palais de I’Industrie, 
Paris.—In the Exhibition that has been held at the Palais 
de |’Industrie since July, a special class has been reserved for 
electricity. Unfortunately all the installations are not yet 
in working order ; we will, however, mention those we have 
been able to inspect up to the present. A distribution of 
electrical energy has been effected in the large hall of 
the Palais de |’Industrie, and the exhibitors are able to 
procure what electrical energy they require. This energy is 
supplied by a main taken from the system of the sector 
of the Champs Elysées, by means of transformers at 3,000 
volts. The firm of Cail are just completing a small installa- 
tion, which will be very interesting; we have seen as yet 
continuous current dynamos worked by small steam engines, 
an alternator of the Helmer type, and a few models of trans- 
formers with variable magnetic resistance. We shall have occa- 
sion to refer more fully to this subject when the installation 
is quite completed and at work, and in the meantime, will 
merely remark that Messrs. Cail’s installation will offer an 
interesting subject for study, and at the same time be useful 
for purposes of demonstration. Messrs. A. Piot show 
a belt guide on a new model, and to effect transmission, 
they use an alternating current motor. Messrs. Ch. 
Brizal, of Charleville, show a model of a semi-fixed steam 
engine, supplied by a multitubular steam generator. The 
model exhibited is capable of working directly a dynamo 
giving four effective kilowatts. The firm constructs other 
types up to 200 H.P. In these motors the speed 
does not exceed 300 revolutions per minute for low 

wers, and 275 for higher powers. We also find a 
Villans steam engine working a dynamo direct ; these 
machines are already well known. Messrs. Patin have in- 
stalled a vertical boiler and a vertical engine, working a 
dynamo of 50 kilowatts by means of a fiy-wheel ; we find, 
also, some models of transformers. M. Heilmann will 
shortly exhibit some Brown motors. Messrs. Genteur show 
an electrical ballot-box, which seemed rather ingenious, 
but very complicated. Messrs. Plicque & Blanche show 
some models of apparatus for indoor installations; we 
ulso examined some models of dynamos, and various gas and 
petroleum motors. Amongst the exhibits of this firm was 
the new simplified Brillié meter (see ELectricaL REVIEW 
for last week). As will be seen, we have as yet nothing par- 
ticular to discuss; but the various installations are now being 
— and we hope shortly to see some interesting appli- 
cations, 


Huddersfield Electric Lighting.—St. George’s Square 
is to be lighted by arc lamps. There are to be three 
lamps erected at present, the cost being £45. It is stated 
that if the experiment is successful, the light will probably 
be used for the other public thoroughfares. 


. Killarney and Electric Lighting.—In August the 
Board of Governors, after very full discussion, approved 
the introduction of electric lighting into the Lunatic Asylum. 
The Board of Control on the matter going up for their 
confirmation, considered the proposal, and decided that 
they were not at present prepared or advised to sanction the 
scheme. Again the Governors have discussed the matter, 
with the result that they have resolved to ask the Board of 
Control on what grounds they refuse their sanction. 


Mattei’s Liquid Electricities,—A correspondent writes : 
“You may be interested in perusing, and possibly care to 
comment upon, the accompanying communications, which 
emanate from the London depét of the Mattei Electricity 
Remedies. They owe their existence to the following cir- 
cumstances :—Miss —— is a lady with whom I am ac- 
quainted, who is a firm believer in the remedies in question, 
and uses them. I have frequently laughed at the system 
before her, more especially protesting that the word electricity 
should not be used in connection with medicines in the form 
of liquids and pilules. I further mentioned that I had read 
a leaderette or letter in the ELectricaL Review some time 
ago (when you published two or three articles on the subject), 
in which it was definitely admitted that the medicines had 
nothing to do with electricity, but that they were so called 
because of the rapidity of their action in effecting cures. 
Accordingly, in one of her letters to the central depot, Miss 
—— mentioned what I had told her, and in reply received a 
letter, of which the enclosed is an extract. I then intimated 
a wish to forward the extract—which I cannot but regard as 
pure and unalloyed nonsense—for your perusal, and a request 
to this effect has resulted in permission so todo. The ques- 
tion of the efficacy of the remedies is not here at issue, but 
only the misuse of the term applied to that form of energy 
called electricity, and of words used in connection with it. 
In what manner, one feels inclined to enquire, does this 
liquid, styled negative red electricity, ‘partake’ of this par- 
ticular form of energy? Does one of the imponderable 
fluids, imagined to exist by electricians many years ago, sur- 
round the liquid, or does it exist in a dissolved condition, or 
what is the connection between the two? Mr. Gliddon is 
evidently prepared to defend the case with proofs obtained 
by recent advances in electrical science, and it would be 
interesting, and perhaps amusing, to learn his views on the 
subject. I do not want to take part in a public discussion of 
this matter, because it is not the least in my line,and I do not, 
therefore, feel competent to do so; but I should much like to 
see it handled by others. In the absence of the promised 
proofs, it seems to me that if Harness is guilty of misapply- 
ing terms, Count Mattei is far more so.” 

With reference to the Electricities. You are mistaken in supposing 
that Count Mattei says the liquids do not partake of electricity at all. 
In his last work‘he distinctly affirms that they do, and insists very 
strongly on the importance of observing the laws of polarity. The 
outer side of the limbs and fingers are positive; the inner side 
negative. The right side of the head and trunk negative, and the 
left side positive. This may explain the fact that you found Red 
Elect. relieve the pain in your left thumb which is on the inside of 
the limb. There are exceptions to the rule, as you will see if you 
study the articles now appearing in Modern Medicine on the polarity 


of the body. 
Yours faithfully, 
A. J. L. Guippon, A.H. 


[ENcLosuRE. | 


Count Mattei’s Remedies, 
18, Pall East, London, 
September 15th, 1893. 
Miss —— 

Dear Madam,—I am much obliged to you for your letter. You are 
perfectly at liberty to let your friend send the extract from the letter 
to the Exzorricat Review. I shall have an opportunity of proving 
to him that he does not know as much as he thinks he knows about 
recent advances in electrical science, and of laying before other 
students some of the evidence which induced the eminent Parisian 
scientists, to whom Count Mattei is indebted for his knowledge of 
the subject, to formulate their theories. 

Yours faithfully, 
A. J. L. Guippon, A.H. 
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Lectures.—In connection with the Technical School of 
Cardiff, Prof. Viriamu Jones (Principal of the South Wales 
and Monmouthshire University College) on Friday night 
gave a lecture on “Electricity and Magnetism,” at the 
Albany Road Board School. 





Electrical Mishaps at Paris.—It is some time since 
any electrical mishaps occurred in Paris. On September 
Ist, however, at 11 o’clock at night, the Thomson-Houston 
arc lamps lighting the Boulevard de la Madeleine and the 
Place de l’Opéra suddenly went out in consequence of 
an accident to a machine at the Popp Company’s station at 
Buen-Retiro. The same thing occurred on September 8th 
at about 8 o’clock in the evening. These accidents are much 
to be regretted; it is to be hoped that precautions will be 
taken to avoid them in future. 





The Council of Hygiene and the Accumulator 
Factories in France.—The Council of Hygiene has 
recently been occupied with the discussion of accumulator 
factories, and the question has been raised as to whether 
these factories should not be classed amongst insalubrious 
and harmful buildings. We know that factories included 
in this class are subjected to severe restrictions and 
strict surveillance. The question was raised on account 
of certain accidents that had occurred in these factories. 
The proprietors of these establishments may consider them- 
selves fortunate that the discussion of the subject has fallen 
into the hands of intelligent men like Messrs. Armand 
Gautier and Michel Lévy, who could see that they had to 
deal with a new industry, extending every day, and every 
day being subjected to fresh modifications. The processes 
employed were constantly undergoing changes and improve- 


ments. It was, therefore, impossible to include these esta- . 


blishments in the above category at present, without falling 
into grave errors. Therefore the accumulator factories in 
France are not classed amongst insalubrious buildings. 





The New Installations of the Popp Company, Paris, 
—The Popp Company (Paris) is continually making fresh 
canalisations and fresh installations. At the beginning of 
September they laid mains at the beginning of the Boulevard 
Sebastopol and a corner of the Place du Chatelet and the Rue 
Saint Denis, at right angles to the Rue de Rivoli. Trenches 
have been opened, and in cast-iron pipes are laid insulated cables 
manufactured by the India-rubber Company, a few shovelfuls 
of sand being thrown upon them. ‘Tie pipes were then 
covered in with cast-iron. In several other streets, particu- 
larly the Avenue de l’Opéra, the company has used Siemeins’s 
lead covered armoured cables, placed directly in the ground. 
Finally, the company is about to reduce considerably the 
number of accumulators that have been in service for some 

ears. We know that up to the present the distribution has 

n effected in Paris by a series of sub-stations formed of 
accumulators. These sub-stations were all charged in series 
during the day from the central station on the Boulevard 
Richard Lenoir. Latterly the works at the Lake Saint- 
Fargean, which were formerly compressed air works, were 
turned into an electrical station pom part of the system 
by charging the sub-stations of accumulators, and, if re- 
quired, they could entirely replace the Boulevard Richard 
Lenoir station by means of a special line. A new and very 
important sub-station is at this moment in course of instal- 
lation in the Rue Saint-Roch. The accumulators will be 
replaced by dynamo transformers, formed of two armatures 
mounted on the same axle; one serves as motor and the 
other as generator. These dynamos (Thury type) are to be 
constructed by the Société l’Industrie Electrique, for which 
purpose workshops will be erected in Paris. The station will 
comprise 18 transformers of about 30 kilowatts (100 volis 
and 300 amperes); five batteries will be left on the upper 
floors. This sub-station is now in course of installation ; 
we shall have occasion to refer to it again. This partial 
substitution of transformers for accumulators is also being 
made at several important centres of distribution where the 
Popp Company had installed sub-stations. The changes are 
owing to the annoyances caused by the defective working and 
bad maintenance of the accumulators, which have not been in 
accordance with the clauses of the contract between the 
Popp Company and the Société des Metaux. The batteries 
are merely retained as a reserve... 


Electric Lighting for Bow Lufirmary.—The City of 
London Union have resolved to consider the desirability of 
laying on the electric light at the infirmary at Bow. 


A Prosperous Career.—The will (dated March 13th, 
1879) of Mr. Samuel Edmund Phillips, formerly of Victoria 
Works, Charlton, and late of Castle House, Shooter’s Hill, 
Eltham, telegraph engineer, who died on July 22nd last, was 
proved on August 25th by Mrs. Emily Phillips, the widow 
and sole executrix, the value of the personal estate excecding 
£87,000. The testator gives all his real and personal estate 
to his wife absolutely. 





Telephonic Communication.—The Post Office autho- 
rities have decided to lay a cable from the Gunfleet Light- 
house to the Old Gapway, at Frinton, near Walton-on-the- 
Naze, as the first portion of the telephonic commupication 
between the various lighthouses and vessels and the coast- 
guard stations at Harwich, Walton, and Clacton, all three 
of which will be connected by a land wire. The operation 
of laying the cable is now in progress. 








Falham Vestry and the Telephone,—At a meeting of 
the Vestry, a member proposed that the Vestry should get a 
telephone. He pointed out that they were spending at the 
rate of £40 per annum in telegrams to the Metropolitan 
Asylums Board alone, whereas they could be put on the tele- 
phone exchange for £20, and could communicate with all 
other bodies, tradesmen, and contractors. This proposition 
was referred to the Town Hall Committee for consideration. 

Obituary.—Yet another name has to be added to the 
already lengthy list of pioneers of the world’s telegraphic 
systems who have passed away within the last twelve 
months. Mr. Henry Weaver had long been connected 
with the great telegraph undertakings. He was generally 
to be seen at his seat on the board when the half-yearly 
and yearly gatherings of the companies with which he was 
connected were held, and though he was not a man of 
speech, his face will long be remembered by shareholders ; 
his name has always carried with it a large connection with 
the business world, and has always been a surety of business 
capacity. His death happened very suddenly, and there- 
fore unexpectedly at the end of last week, at Lowestoft, 
where he had been staying for the benefit of his 
health. He was born in May, 1825, and at the age 
of twenty-one entered the service of the Electric Tele- 
graph Company, taking charge of various stations in 
England till 1853, when he was transferred to Holland upon 
the establishment of the International Telegraph Company. 
Returning to London in 1859, he became Metropolitan 
Superintendent for the Electric Telegraph Company, and 
manager of the International Telegraph Company in London, 
which position he occupied until 1864, when he was appointed 
secretary to the Electric and International Telegraph Com- 
pany, holding that position until 1870, when the telegraphs 
were transferred by purchase to the British Government. 
The whole of the negotiations for the purchase by the State 
of the lines, cables, and business of the companies repre- 
sented by Mr. Weaver were under his control, he being 
appointed sole arbitrator. After the transfer of the inland 
telegraphs to the State, he took the management of the 
Anglo-American Telegraph and the Atlantic Telegraph Com- 
panies, which positions he had held since the beginning of 
January, 1870. In addition to being managing director of 
the Anglo-American Company, the deceased was also a 
director of the Indo-European Telegraph Company, which 
company he assisted to bring out in 1869-70, in conjunction 
with Messrs. Siemens Brothers and the late Hon. Robert 
Grimston ; a director of the West India and Panama Tele- 
graph Company, the Western and Brazilian Telegraph Com- 
pany, the Western Union Telegraph Company, New York, 
and the London Platino-Brazilian Telegraph Company. He 
originated the “word” system of counting and charging 
messages, and introduced it on the Atlantic cables in May, 
1872. Mr. Weaver’s desire that he should die’ while in harness 
has been fully realised, as he occupied the post of managing- 
director of the Anglo-American Telegraph Company until 
the day of his death. His position on the management of 
that company has been filled up by the appointment of 


Mr. Carson as manager. 





-——. 
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Watford Electric Lighting.—The Local Board have 
appointed a committee to prepare the necessary notices with 
regard to the application for a provisional order. 





Falham Vestry and Electric Lighting.—The whole 
of the London local authorities are being circularised by the 
Fulham Vestry with questions as to whether the authorities 
supply the electric light themselves. 

World’s Fair Awards.—Among the list of awards that 
have been made in group 158 of the Liberal Arts Section 
appears the name of Mr. Henry Van der Weyde, who has 
secured an award for-electric light photographs. 





A New Lighthouse for Cornwall.—Mr. J. Passmore 
Edwards has made an offer to the Trinity Brethren to erect 
a lighthouse on the top of St. Agnes Beacon, Cornwall, to be 
supplied with the electric light. 





The City Telephone Systems,—At a recent meeting of 
the Commission ‘of Sewers, a letter was read from Mr. H. 8, 
Foster, M.P., asking the Court to pass a resolution in favour 
of his obtaining a license from the Postmaster-General to 
establish a first-class double-wire telephone in the City at a 
maximum charge of £8 per annum. The letter was sent to 
the Streets Committee. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Kingston-upon-Thames.—October 7th. Tenders for an 
electric lighting installation for the Town Hall, public offices, library 
and courts. Full particulars will be found among our advertise- 
ments. 


Lisbon.—October 5th. The Royal Portuguese Railway 
Company invite tenders for the installation of the electric light at 
Lisbon Station, and the tunnel of Rocio. Particulars can be obtained 
at Rue de Chatendum, 23, Paris. 


Morley.—December 1st. The Morley Corporation are 
repared to receive particulars of schemes for the lighting of the 
‘own Hall and the borough generally. A premium of £100 will be 

awarded to the scheme selected by the council .as the most suitable 
for the requirements of the borough. Plans and particulars to be 
sent before December 1st, 1893. Conditions of the competition may 
be obtained from the Town Clerk (R. Borrough Hopkins). 





CLOSED. 


Bristol.—Tenders for the electric light installation for 
St. Peter's Hospital were sent in, and there were eight applicants. 
The tender of Mr. Willway at £28 9s. 6d. has been ascapted. 


Huddersfield.—Twenty-four transformers for the Cor- 
poration, from the Electric Construction Corporation, cost £400. 
Full particulars are given regarding electric lighting of Huddersfield 
in our “ Business Notices.” 


BUSINESS NOTICES, &c. 


The Universal Electrical Directory (J. A. Berly’s), 
now under the direct supervision of the proprietors, H. Alabaster, 
Gatehouse & Co., is in active preparation for the 1894 edition (13th 
year). It will be considerably enlarged, while the price will remain 
as before, namely, 4s. It is indispensable to all having business 
transactions in the electrical world, and once used cannot be done 
without. Advertise in it! Order it! It will prove the best 
outlay ever made, : 


Electric Lighting of Derry.—The Corporation deserves 
great credit for the business-like manner in which the electric lighting 
has been promoted. The street lighting will be by arc lamps placed 
on pillars which are being erected throughout the city. The 
system adopted by Mr. Blake, the consulting engineer to the corpora, 
tion, is continuous currents at high pressure worked direct from the 
generating station. There will be two circuits in each street and 
every alternate lamp will be placed on one of these circuits so that 
one half of them can be lighted or extinguished simultaneously. By 
@ switch placed in the pillar each lamp can be extinguished separately. 
The city is divided into two sections (east and west), and each section 
has its own distinct and separate circuits. All the city south-east 
of Shipquay Street and Bishop Street, including the waterside, will 
be supplied from its own distinct duplicate circuits fed by 
two Siemens constant current dynamos, and all the city north- 
west of these strects will be supplied by different circuits from 
another pair of dynamos. A third or spare set of qynamee are 
in the station as a standby always ready to be switched on to any 
circuit in case of accident. These six dynamos are each capable 
of running €0 are lamps of 2,000 candle-power each, but as two of 
the machines will be held in reserve there will be fcur in constant use, 


capable of running 240 efficiently. The present contract is for the instal- 
lation of 160. The arc lamps are of the Brockie-Pell type. The con- 
ductors are highly insulated copper cables armoured and laid directly 
in the ground. This extensive system of street lighting by electricity 
is being carried out by the corporation without any additional tax on 
the ratepayers. It is estimated that the annual payment now made 
to the gas company for street lighting will cover the repayments and 
interest of the loan of £15,0C0 granted by the Board of Works, and 
we are informed that after the loan is paid off the cost of lighting the 
city by electricity will be only one-third of the cost of lighting it by 
gas. The corporation has been alive to the advisability of keeping 
the scheme in their own hands. Everything isin a forward state, 
the generating station has been erected, the boilers are set, the 
machinery is in course of erection and Messrs. Siemens Brothers and 
Co., Limited, are busily engaged laying the underground mains and 
wiring the lamp pillars, and by end of next month it is expected 
that two of the circuits will be lighted, and the other two circuits 
immediately after, so that all the installation will be completed and 
working this winter. We understand that the corporation is ready 
at any moment to undertake private lighting, provided a sufficient 
number of the ratepayers intimate their wish to be supplied. 


Huddersfield Going Ahead,— At a recent meeting of 
the Council, the engineer brought under consideration the subject of 
the supply of electrical energy to mills and dwelling houses at 
Deighton, and submitted an estimate of the cost thereof and the 
income which would be derived therefrom. It was resolved that the 
engineer obtain further information and report thereon to a future 
meeting. It was further resolved that the electric supply main be 
extended along Manchester Street to the extent of 150 yards, in order 
to supply energy to Messrs. Lockwood and Keighley’s premises ; that 
an itional primary main be laid from the electric supply station 
to the Market. Place transformer station, at an estimated cost of 
£500; that the engineer be authorised to purchase 6 18-kilowatt 
transformers for the Town Hall and the sub-stations, at aa estimated 
cost of £56 each; and that the following transformers be obtained 
from the Electric Construction Corporation, Limited, viz.: 9 1,500, 
9 3,000, 6 6,000, at an estimated cost of £400; that 18 switchboards 
for transformer stations be obtained, at-a cost of £7 5s. 6d. each, The 
engineer reported that an order had been received from the Board of 
Trade, dated August 5th, 1893, permitting the discontinuance of the 
supply of electrical energy from midnight on Saturday to 6 p.m. on 
Sunday, and on other days from midnight to 8 a.m., during a period 
not exceeding two months from the date hereof. The borough 
accountant reported that in order to assist the engineer and himself 
in preparing the books for the collection of the electric supply 
rentals, it would be necessary for the committee to fix the periods 
for the rendering of the accounts. It was resolved that it be a 
recommendation to the Finance Committee in making the arrange- 
ments necessary for the collection of the rentals that the accounts 
for the same shall be rendered quarterly. Councillor Broadbent 
asked if anything had been done with regard to an exhibition of 
electricity or electric appliances. In reply it was stated that if 
any manufacturer required to exhibit their manufactures, and took a 
warehouse or shop in the town, the committee would supply the 
light. 

Captain Ronald Seott and the “Star.”—The Star 
last Friday contained the following :—‘ From five fitters, a turner, and 
a smith, comes a complaint against the working of the electrical 
works of Captain Scott at Acton Hill. It is stated that the ‘average 
rate of wages cannot now exceed 3d. or 4d. per hour, and there are 
over 30 premium apprentices.’ It is also alleged that a new foreman 
signalised his advent by discharging 16 or 18 workmen in the first 
week of his control, and has been discharging others ever since. On 
September 19th, continues the complaint, ‘one man was discharged 
for showing an apprentice how to do his work, and then all the fitters 
who were left in the shop came out,’ This is the men’s side of the 
story. In fairness to Captain Scott we give his, as told to a Star 
man who called on: him to inquire into the matter. He says the 
man who was discharged yesterday was impudent to the foreman, as 
it afterwards transpired because he had another job ready to go to 
in Cardiff. He immediately went: round to four others and got them 
to apply for their money, which was given them, and they proceeded 
to picket the gates. ‘They were getting 8d. an hour, which Captain 
Scott says is more than the work will bear, owing to the cuttiog of 
prices by competitors, As to the premium apprentices, he volun- 
teered the information that there were 39 of them, but deplores the 
fact that many of them would be a clear loss but for the cover 
afforded by the premium.” : 


Shoreditch Electric Lighting and Refuse Disposal. 
—The Electric Lighting Committee of the Vestry report that they 
have considered the reference back to them of their report on the 
Pitfield Street site, with instructions to make a further financial 
statement and report. So far as the electric lighting scheme is con- 
cerned the committee think that the report of Mr. Manville contains 
the fullest financial information that can be afforded until a site has 
been actually acquired. With regard, however, to the dust utilisa- 
tion part of the scheme, and the amount of heat which would be 
available for baths and washhouses and motive power, they thought 
it would be advisable and very useful in a scheme of this magnitude 
to obtain a financial report from Messrs. Manlove, Alliott & Co., who 
are stated to be in a position to give accurate results of the actual 
working of such combinations. The committee have accordingly in- 
stru them to report what results they could guarantee with regard 
to the cost of burning 20,000 tons of dust per annum, and the amount 
of heat which would be available for baths and washhouses and 
electri¢ lighting purpose, and the capital cost of maintenance, for the 
sum of £10.10s., it being that the vestry are not in any 
way pledged to place any subsequent contract with them. 
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Sheffield Electric Lighting.—The Sheffield Electric 
Light and Power Company, Limited, are just now engaged upon the 
completion of the electric lighting scheme. The central station is in 
process of construction at the bottom of Commercial Street, and con- 
verting stations or transforming chambers have; been erected in 
various parts of the city. In all there will be eight sub-stations. 
The high tension system has been adopted. As soon as the under- 
ground work in connection with the compulsory area is complete, the 
company will proceed to extend the wire to the Broomhill and Ran- 
moor districts, where a large demand for the current is anticipated. 
At present the work connected with the reconstruction of the central 
station is being vigorously proceeded with. ‘Five Babcock and Wilcox 
boilers have been already put down, and.two additional engines and 
alternators, manufactured by the Brush Electrical Engineering Com- 

y, are being erected. At the central station there are a number 
of Mordey-Victoria alternators working, at a pressure of 2,000 volts. 
These are rope-driven from high-speed vertical engines. Effective 
arrangements have been made for dealing with cases of emergency. 
Duplicate engines are provided, the company having decided to have 
a certain percentage of spare plant ready for use when needed. For 
the last five years the company have supplied currents to various 
parts of the city. During the extensive alterations which have been 
rendered necessary of late, owing to the company’s: policy of exten- 
sion, there has not been the slightest hitch. The supply of electricity 
to consumers is made at present from overhead wires, the wires which 
will supply the city under the new scheme will be underground. 
The mains have been laid on the Callender Bitumen Company’s 
system. 


The Electric Light at Chippenham.—On Tuesday 
evening Mr. Hathaway, of the Chippenham Chutg Works, invited 
the mayor and members of the corporation, with otlier gentlemen, to 
inspect the electric light which has been temporarily fitted up in a 
large workshop used by joiners in Mr. Hathaway's works, adjoining 
the extensive premises of the Wiltshire Bacon Curing Company, which 
is lighted throughout with electricity. The power—a 250 light 
dynamo—being more than is required, it has been suggested that with 
a small additional outlay increased power sufficient to light the town 
and for private purposes could be procured. In the shop above re- 
ferred to there are three incandescent lamps of 16-candle-power, and 
over the entrance gate leading into the timber yard one of 200-candle- 
power. It was pointed out that if the Town Council entertained 
the idea of lighting the town with electricity, in the first place they 
should grant permission for the erection of three or four temporary 
poles to be fixed between the bacon factory and the railway bridge, 
which should be lighted for a period of two or three months, and 
which would then give the corporation and the public ample oppor- 
tunity for expressing their views on the subject. 


Incandescent Lamps.—We learn that the General Elec- 
tric Company, Limited, have acquired the incandescent lamp: factory 
built by the Brush Electrical Engineering Company at Brook Green, 
Hammetsmith, for the purpose of manufacturing incandescent lamps. 
We are told that the plant now in and being erected is 
capable of an output of over one million lamps perannum. The 
management will be in the hands of Mr. C. J. Robertson, well known 
as one of the most experienced incandescent lamp makers in England 
and on the Continent. +3 

We are informed ‘that the’ Brush Company will, as announced in 
our advertisement pages, resume the sale of their glow lamps in the 
United Kingdom on and after November 10th. The lamps are manu- 
factured at other works owned by the Brush Company, and are made 
under the most motlern and improved processes. 


School Electric Lighting.—The whole ot the rooms on 
the ground floor of the Huddersfield Technical School have been 
fitted up for the electric light by Messrs. Scott & Mountain, of 
Newcastle-on-Tyne, and on Tuesday last week the supply of electri- 
city from the corporation mains was formally turned on by the 
president. Altogether about 125 incandescent lights have been dis- 
tributed amongst the ground floor corridors and rooms, which comprise 
the weaving shed, the dyeing house, the chemical laboratories, and 
the chemistry, dyeing, and physical lecture rooms. It is contem- 
plated to extend the-installation to the whole of the school. 

Electric Cranes.—At the last meeting of the South- 
ampton Harbour Board, the Works Commitice reported that an offer: 
from Messrs. Statter & Co. to supply some spare parts for electric 
cranes was not entértained, thdugh permission was given to the firm 
to make some tests as to the efficiency of these cranes, on the under- 
standing that they would pay for the current supplied. It was ex- 
plained that the committee felt there was no necessity for purchasing 
the spare parts, as they hoped to have the other crane working soon, 
and if anything happened to one, the other could take its place 
until what was necessary had been done to it. ‘ 

Electric Lighting at Manchester.—Mr. Walter Leake, 
Herr ene rape engineer of Manchester and Dublin, has been 
instructed to draw ‘up the ‘necessary plans and specifications for the 


electric lighting of Messrs. John Heywood & Sons’ wholesale stationery | 


premises, Manchester, the installation being for about 800 lights in- 
cluding the necessary generating plant. We also note that the con- 
tract for lighting M . Agnew & Sons’ well known picture galleries 
at Exchange: Street,’ Manchester, to Mr. Leake’s cification, has 
been placed with Messrs. Drake & Gorham, of Victoria Street, 
Westminster, London, » ; ee 

Electric Light at Doncaster.—The new central premises 
of the Doncaster and District tive Society, opened last 


Estantte, is eo by electricity, the dynamo oe oa by one 
of Crossley's 20 horse-power gas ‘engines. Messrs. Ullathorne and: 
Edmondson, of Bradford 


and Leeds, have very successfully carried 





Chapel Electric Lighting.—The first Wesleyan chapel 
in London to adopt electric lighting is that at Bayswater. The 
following is a summary of the lights installed :—Ceiling, 30; choir, 
9;. organ, 4; pulpit, 6; ground floor, 16; lobbies, &c., 8; total, 
73. Candle-Power: 1 5-C.P., 7 8-C.P., 62 16-C.P., 3 32-C.P. The 
contract for the installation amounted to £101 10s., and the profes- 
sional charges have been £15 15s. There have, however, been some 
extras, so that the cost will not be less than £125. The specification 
and plans were drawn by Mr. Duncan Dundas, of the St. Martin's 
Electrical Manufacturing Company, 3, Peter's Court, St. Martin’s Lane, 
and the work has been carried out by Messrs. Money & Nash, elec- 
trical engineers, Palace Gardens Mansions, Notting Hill. 


Electric Light at West Calder.—The opening ceremony 
of adopting the electric light at West Calder was carried out last 
week in the premises of the Co-operative Society. The society's 
plant, which has. now been in use for the last four years it is stated, 
has grown to be a complete central station for distribution through- 
out the village. A large number of subscribers, who have defrayed 
the cost of erecting the lamps, assembled to witness the opening 
ceremony of turning on the current to all the different circuits 
throughout the village. 


Failure of an Electrical Engineer. — A meeting of 
creditors of Selina Rowbottom, electrical engineer, of 82, Abbey 
Street, Derby, carrying on business as S. Rowbottom & Co., was held 
at Derby the other day. The debtor's statement showed liabilities 
£302 193. ; of which £280 4s. was expected to rank for dividend. The 
stock-in-trade, which cost £400, was estimated to realise £250, the 
machinery, £36, trade fittings, &c., £25, furniture, £20, and there 
were good book debts put down at £26103. The alleged cause of 
failure was bad trade during the past year. 


Electric Lighting at Cambourne. — Messrs. Holman 
Bros. have lighted their large foundry at Wesley Street with elet- 
tricity. The installation consists of 46 Edison-Swan incandescent 
lamps, and several Crompton arc lamps, ranging from 2,000 to 500 
candle-power, A self-regulating Crompton dynamo is used, driven 
by a powerful two-cylinder engine, made by the Messrs. Holman Bros. 
The installation has been successfully carried out by Messrs. Veale 
and Co., Ltd., St. Austell, under the supervision of Mr. F. H. 
Headley. 


Agency.—Mr. L. H. Bloomfield, of 11, Queen Victoria 
Street, E.C., has taken over the representation of makers on the 
Continent of accessories for electric lighting, &c. He will make a 
aa of patent “Excelsior” carbons, for which are claimed 
many advantages; porcelain insulators and parts for lamp-holders, 
ceiling roses, cut-outs, safety junctions, tubes, &c.; switches and 
switchboards, glass globes and shades, volt and ammeters, accumu- 
lators and portable batteries. 


Wrexham and Electric Lighting.—The Town Council 
have resolved to purchase from the Wrexham and District Electric 
Supply Company their provisional order for the sum of £250. The 
words of the Mayor appear to have been lost upon the ears of the 
councillors, when he stated that for 10 or 12 years the electric light 
would be an experiment, if they adopted it. They wanted, he said, 
baths and recreations before an electric light installation. 


“Not to be Depended Upon.”—There was a discussion 
at the Barton Board of Guardians meeting regarding a suggestion 
that the new workhouse be lighted by electricity. The discussion 
appears to have ended in smoke. The Chairman made some very 
significant remarks, such as, ‘‘ Most people who have electric light 
have gas as well,” “ Electricity is not to be depended upon.” 


Berwick and the Electric Light,— Lighting by electricity 
is making headway in Berwick. Messrs. Johnson & Darlings have used 
it for some time at their works at Spital; Messrs. Allan Brothers, 
timber merchants, are erecting the necessary plant at their works at 
Tweedmouth, and Mr. W. Shiel Dods contemplates introducing it 
into his business premises at High Street, Berwick. 


Monmouth and Electric Lighting.—At a special 
meeting of Monmouth Town Council last Friday, a complete system 
of drainage and disposal of sewage, together with the introduction of 
electric light for the streets and houses, was unanimously resolved 
upon. The engineer is Mr. C. Nicholson Lailey, Westminster, and 
the cost will be about £16,000. 


Weston-super-Mare Electric Lighting.—At a recent 
meeting of the Town Commissioners, the tender, plans and specifica- 
tions of the Brush Electric Light Company, for supplying the district 
with electric light, were brought forward. The whole matter was 
referred to a special committee. 


Clerkenwell Eleetric Lighting.—The London Electric 
Lighting Company have repeated their application for an extension 
of time to complete the electric lighting undertaking. ‘The 
Clerkenwell Vestry, in réply, have confirmed their former decision 
not to grant the request. 


Asylum Electric Lighting.—The Govan Lunacy Board 
have had it reported to them that to light Hawkhead Asylom 
by electricity would cost £5,300, and the yearly working charges 
would be £269 5s. The committee, however, have not yet decided 
regarding the matter. 


-Claybury Asylum.—Messrs. Cox-Walkers, of Darlington, 
have secured the contract from the London County Council for the 
supply and complete installation of electric tell-tales, telephones 
haps gy alarms (65 stations) for the new asylum at ’ 
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Falmouth Electric Lighting.—The Falmouth Town 
Council have had under consideration a report from the Lighting 
Committee, who announced that they had communicated with Messrs. 
ai Court & Rogers, and: Messrs. Veale & Co.,- electrical’ engineers, 
asking for what sum they would prepare a report on the electric 
lighting of the main streets of Falmouth, and for what additional 
sum they would supplement the first report by one dealing with the 
whole of the borough. After due consideration had been given to 
the matter, and Messrs. 4 Court & Rogers had been communicated 
with, it was resolved that Messrs. Veale & Co., be invited to prepare 
a report. 


Yeadon and Electric Lighting.—At a meeting of the 
Yeadon Local Board last week, a letter was read from Mr. R. 
Hammond, consulting engineer to the Leeds Electric Light Works, 
giving the terms on which he would prepare a scheme of electric 
lighting for Yeadon. The Board decided to have another interview 
with Messrs. Andrews & Preece, and after that to calla public meeting 
for the a of asking the ratepayers’ sanction to the board under- 
taking the supply of electricity for both public and private lighting. 

Versonal,—Mr. T. H. Aldridge has obtained an appoint- 
ment with the Grand Junction Canal Works, at their pumping station 
at Tring. We are given to understand that he qualified himself for 
the post in the works of Mr. Ronald A. Scott, at Acton Hill. 


Swinton and the Electric Light.—Mr. McNab, of 
the Swinton and Swinton Morriston estates, is at present fitting up 
the mansion house of the Swinton estate with the electric light. A 
firm of engineers from Stirling is doing the work. 

Electric Light at Aberdeen.—We are requested to state 
that the electric installation at Messrs. Harper’s Works, Aberdeen, 
was designed and constructed by the General Electric Power and 
Traction Co., Limited, Kentish Town, London. 

Société Générale des Téléphones.—It is stated that 
the scheme for the reconstruction of the company has been com- 
pleted, and will be laid before the shareholders shortly for their 
approval, 

Electric Lighting at Falkirk.—The Town Council 
have refused to grant the application of the Caledonian Electric 
oy Company, Limited, for power to apply for a provisional 
order. 


Telegraphic Communication with South Africa.— 
Telegrams from Cape Town on 25th inst., report that telegraphic 
communication with Fort Victoria has been restored. 

Whitehaven Electric Lighting.—It is stated by a local 
paper, that up to the present only 27 applications have been made 
ora private supply of electric light here. 

Change of Address.—On and after October 1st, the 
office of L’Electricien will be 3, Rue Racine, instead of 58, Rue 
Saint-Andre-des-Arts, Paris. 

Mill Lighting.—Messrs. Joshua Hoyle & Son, of Bacup, 
are arranging for an installation of electric light at their Freehold 
Mill, Shawforth. 

Private Installations. — The premises of Messrs. 
— & Co., jewellers, Redruth, is now lighted with the electric 

ght. 

Electric Light at Aberystwyth.—The Corporation have 
agreed to transfer to a private company thcir provisional order. 

Cardiff Gas Lighting,—It is stated that 340 of the 
public lamps have lately given defective light. 








CITY NOTES, REPORTS, MEETINGS, &c. 





The Petroleum Engine Company, Limited, 


THE directors’ report for the year ending June 30th, 1893, to be sub- 
mitted at the meeting of shareholders, to be held on October 4th, 
1893, shows that the royalties received for the year amount to 
£1,271 1s. 6d., which shows a disappointing reduction on the amount 
earned last year. The directors have carefully investigated the cause 
of this diminution, and they are convinced, from the perusal of the 
correspondence between Messrs. Priestman Brothers, Limited, and 
their agents and customers during the last twelve months, and from 
independent evidence, that the fact of several engineering firms 
having brought out petroleum engines in competition with the 
Priestman oil engine, and having offered these engines at much lower 
prices than the Priestman engine, has had a prejudicial effect upon 
the sales. Your directors, while still believing that the Priestman 
engine is unquestionably the best oil engine in the market, are of 
opinion that it is necessary that a very considerable reduction in the 
selling price must be made in order to maintain their sale in the face 
of the en of other makers. After the most careful con- 
sideration of the whole question, and conferences with the company’s 


licensees, the directors have entered into a visional arrangement 
with Messrs. Priestman Brothers, Limited, cabject to the confirme- 
tion of the shareholders of the company, that a reduction of 25 per 
cent. should be made on the original list price of. the engines’ in con- 
sideration of this company consenting to a modification. of. the | 








royalties payable under the existing license. Against this modifica- 


tion, however, the licensees agree to extend the term during which 
royalties are payable by them for a further term of five years, 
thas‘ensuring a valuable prolongation of the life of this company. 
The directors also hope that the increased turnover arising from the 
reduced price will speedily more than make up for the reduction in 
the royalty to be paid. Fall details of the arrangement referred to 
will be submitted to the meeting, and a copy of the letter embodying 
the terms may be seen by any independent shareholder calling at the 
company’s office prior to the meeting. Under the existing circum- 
stances, the directors have reduced the amount payable to themselves 
for fces for the past year to £50 each, instead of £100, as prescribed 
in the articles of association. As the ex of patent renewal fees 
is considerable, the directors have decided, with the consent of the 
licensees, to allow certain patents to lapse which they believe to be not 
essential to the success of the invention. A resolution of the share- 
‘polders sanctioning this will be submitted tothe meeting. The amount 
standing to the credit of revenue account, including the balance 
brought forward from last year’s account, is £894 138. 3d. The 
directors recommend the declaration of a dividend on the 18,754 
shares of the company at the rate of 6d. per share, free of tax, for the 
year ending June 30th last, which will absorb £481 1s; 2d., leaving 
the balance of £413 12s. 1d. to be carried forward to next year’s 
account. The retiring directors are Mr. Jarvis W. Barber and. Mr. 
Chas. B. B. McLaren, M.P., who are eligible for re-election. The 
auditors, Messrs. E. L. Ernest & Co., xetire, and are eligible for re- 
election. 





The Halifax and Bermudas Cable Company, Limited. 


Tux report of the directors, which was presented to the fourth 
annual general meeting of the company, held at No. 33, Old Broad 
Street, E.C., on Weduesday, September 20th, reads as follows :— 

“The directors beg to submit to the shareholders duly audited 
statements of accounts for the year ending June 30th 1893, The re- 
sult of the working is a profit of £1,717 8s. 5d. as compared with 
£1,261 14s. 2d. for 1891-2. ‘To this has to be added the balance of 
£1,681 19s. 7d. brought forward from last year, makiog the sum to 
the credit of revenue £3,399 8s. The net cable receipts in the past 
year were £4,856 14s. 8d., as compared with £3,915 13s. 3d. in the 
preceding year. This increase is chiefly due to a greater number of 
vessels calling at Bermuda for orders and to refit. The growth of 
this business is very advantageous to Bermuda, and it is the direct 
result of the establishment of cable communication. Other sources 
of traffic have been maintained. The company’s cable has through- 
out the year worked with complete efficiency, and its electrical con- 
dition is excellent. The directors have during the year continued 
to give their attention to the one or two outstanding matters of an 
unsatisfactory character, due to the early experience of the company. 
The loan of £9,000 had of the Gresham Life Office at 6 per cent. 
has, since June 30th, been still further reduced to £6,800, and the 
rate of interest to 5 percent. Further, the £10,153 16s. 10d. which 
appeared in the last balance-sheet as debit against capital account 
has been reduced to £6,754. 8s. 10d., by the application of the 
£3,399 8s. to credit of revenue account. The fund for the redemp- 
tion ‘of the debentures is now £7,995 6s. 2d. as compared with 
£5,175 16s. 9d. last year. Under the articles of association Mr. 
T.G. H. Glynn and Mr. Thomas Skinnér retire on this occasion, and 
offer themselves for re-election. The auditors, Messrs. Gribbon, 
Ingram & Holroyd, retire in accordance with the articles of associa- 
tion, and they offer themselves for re-election.” 

We are informed that at the meeting the report was unanimously 
adopted. 





Stock Exchange Announcements.—The Stock Ex- 
change Committee have (1) appointed special settling days as under: 
Friday, September 29th, Metropolitan Electric Supply Company— 
further issue of £50,000 5 per cent. debentures, Nos. 5,001 to 10,000, 
and (2) ordered the undermentioned securities to be quoted in the 
official list:—Brush Electrical Engineering Company, Limited— 
further issue of 15,000 preference shares, Nos. 75,001 to 90,000; 
12,022 ordinary shares, Nos. 77,979 to 90,000. Metropolitan Electric 
Supply Company, Limited—further issue of £50,000 5 per cent. de- 
bentures, Nos. 5,001 to 10,000. 


Eastern Telegraph Company, Limited.—The payment 
on October 13th next of interest of 3s. per share, less income-tax, 
being-af.the rate of 6 per cent. per annum on the preference shares 
of the cmnepnae is enncunced for the quarter ending September 30th ; 
also the usual im dividend of 2s, 6d: per share on the ordinary 
shares, free of income-tax, in respect of profits for the quarter ended 
June 30th. The register of transfers will be closed from October 
6th to 13th, both days inclusive. 


Anglo-American Telegraph Company, Limited.—At 
a meeting of the board of directors of the Anglo-American Telegraph 
Company, Limited, held last week, it was resolved to declare an 
interim dividend for the quarter ending September 30th, 1893, of 
12s. 6d. per cent. on the ordinary stock, and 25s. cent. on the 


preferred stock, less income-tax, payable on November 1st to the 
stockholders registered on the ¢ of the company on September 
30th, 1893. ri4 
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+ Quotations on Liverpool Stock Exchange. 























t Unless otherwise stated all shares are fully paid. 


Closing Closing 
Present | Stock or . i during w 
Issue. tame, | Share.t Septecter ath. September Sith. RW b.- F 
so Highest. Lowest, 
184,592) African Direct Tel h, Ltd., 4 p. c., Deb. eee to Bearer | 100 99 —102 99 —102 ee LD 
1,134,6407| Anglo-American Telegraph Limited... —< - | 50 — 51 50 — 51 50 bee 
at he ao OL] | ee | we | el 
2,932,680! Do. do, Deferred ae arr 94— 10 93— 9F 97 9% 
130.900 | Brazilian Submarine Telegraph, Limited ...  ... «+ uf 10 114— 12 114 — 12 11g | 11g 
18,707 Do. do. 5 p.c. nds oa 100 99 --103 99 —103 eos vee 
75,0002 Do. do. 5 p.c., 2nd Series, repayable in ‘Jane, 1908 .. 100 107 —111 107 —111 ve | 
77.978 | Brash Electrical 1 Engineering Ordinary, Nos. 1 to 63,416 ... 3 a3 - 3h 23 - 3} vee | 
75,000 Do. Non cum. 6 p. c. Preference, Nos. 1 to 63,41€ 2 2-23 | 2 28 at . 
125,0007 Do. Se. 4 per cent. Debentare Stock . Stock 106 —108 | 107 —109 ~ 4 a 
«| { Charing Cross & Strand Electricity Supply Nos. 1 to 6, 215 to 18, } “ee = Ais 
W510 PP'Y “and 10,001 to 30,000 f — Ags, | 
44,000 | Chili Telephone, Limited, Nos. 1 to 40,000 ... oul 5 2-—- 3 2— 3 | 
630,0007 | City and South London Railwa Stock 35 — 37 34 — 36 wee | 
40,000 | City of London Elec. 2, Lighting on Ltd., Ord. 40,001-80,000 - 10 11¢— 112 11}- 113 113 vee 
20,000 Do. 6 p. c. Cum. Pref., Nos. 1 to 20,000 10 1243— 13 | (24— 13 12g 12% 
$7,716,000 | Commercial Cable, Capital Stock ame $100 135 —140 xd} 135 —140 oo oe 
224,850 | Consolidated an 7g Construction and Maintenance, Limited .. 10/- vs—- wz te—. x 
20,000 | Crompton & Co., Ltd, 7 p.c. Cum. Pref. Nos. 1 to 20,009 5 3$— 44 3a— 4) 
50,0007/{ De do. 5 p.c. 1st Mort. Pua 00 of 250 exc} | 98—102 | 98—102 |... 
16,000 | Cuba Telegraph, Catted | vee » |; 2-8 -| Bee) & " 
6,000 Do. do. . "Preference 10 6|lh«€©618— 19 «| 618 —19 oe oes 
12,931 | Direct Spanish Telegraph, ‘Emited, se “(£4 only paid) | 5 2h— 34xd| + i 34 “ > 
,000 Do. do. 10 p. c. Preference se Ste oy 5 |} 85 - 94xd 85— 9 see as 
60,710 | Direct United States Cable, Limited, 1877. i a 20 118 — 114 11g — 11g 11g 118 
400,000 | Eastern Telegraph, Tastes, Nos. 1 to 400,000 a ee ee 10 | 15 — 15} 15 — 15} 15} it 
70,000 Do. 6 p.c. Preference ... 10 | 16 — 164 16 — 164 163 16 
105,900 Do. : p. c. Debs. a4 issue), repay. " August, 1899 | 100 | 106 —109 | 106 -109 | -.. oes 
1,294,1007 Do. p.c. Mortgage Debenture Stock ... | Stock 111 -114 | 112 —115 114 | «1123 
250, Mistesk rey “eee and China Telegraph, Limited 10. | =Se- 15h | 15-155 | 15 154 
: 5 p. c. (Aus. Gov. Sub.), Deb., 1900, . ann. drgs. reg. ak = = 
708 1 to 1,049, 3,976 to 4,326 | f 1° | ae 
222.8007; Do. do. _ Bearer Nos, 1050—3,975 and 4,327--6,400  ... 100 | 102 —105 102 -—105 | es 
320,0002, Do. .¢. Debenture Stock _... Stock | 110 —113 | 110 —113, | 1114 
Eastern and South African Telegraph, Ltd., 5 p. ¢. Mort. Deb. 1900 1 —10 pee 
1¢8,7002 { eon faa = shy Reginered Ts } 100 tol 104 | 101 —104 | 
146,8007 Do. do. do. to bearer, Nos. 2,344 to 5,500 os lul —104 101 —104 eg to o 
300,0007 Do. = 4 p. c. Mort. Debs, Nos. ‘1 to 2016, red. 1903 | 100 )=6| «lvl —-14 101 —104 102? ” 
200,0007 Do. 4 p.c. Reg. Mt. Debs. (Mauritius ~‘patgded 1 to 3,000 | 25 103 —106°/,| 163 —106°/, 1044 . 
49,900 | Electric eatoestion, Limited, Nos. 101 to 45,100 . LO 1} 1z ?a- Lig “ 
19,900 |*Electricity Sup ‘0. of Spain, Nos. 101 to 20,000 .. 5 i oes . oes en 
100,000 | Elmore’s wah Patent Copper Depositing Co., Ltd, Nos. 1 to66, 750 | 2 = 2 ee: nn rr 
91,195 | Elmore’s Patent Copper Depositing, Limited., Nos. 1 to 70,000... | 2 | a @ ~ & an 
67,385 | Elmore’s Wire Mfg., Ltd., Nos . 1 to 67,385, issued at 1 p.m., all pd, | 2 s— #8 t— 3 ne “ 
20,000 | Fowler-Waring Cables, Nos. 301 to 20,300 te ee 10s. only — 5 1— 2 1— 2 
180,227 | Globe Telegraph and Trust, Limited... -| 1 | 98-10 9— 95 93 | 94 
180,042 Do. 6 p.c. Preference 24 10 | 15¢— 154 154— 153 154 | 154 
150,000 | Great Northern i Company of Copenhagen wil 10 | 20 — 204 20—20h | 204 | ... 
290,0007 Do. do. 5 p. c. Debs. (issue ‘of 1883) | -- ae 103 -106 | 103 —106 , 1035 | iw 
12,1342! Greenwood and Batley, Ltd., Ordinary, Nos. 4667 to 14,000 ae 10 | 44— 5) | 44— 5h | + | . 
9,6007 Do. 7 p.c. Cumulative Preference, Nos. 2,667 to 8,000 | 10 o-— 7 | S= F wes see 
50,000 | India-Rubber, Gutta Percha and Telegraph wate, Limited w 4 10 | 214 - 224 214— 224 22%; | 22} 
230,0007 Do. do. 44 p. c. ‘Deb, 1 aa : 100 103 —105 101 —103 oo | am 
,000 Indo-European Telegraph, Limited... 2% 6©| «+39 — 42 39 — 42 an 
11,334 | International Okonite, td. rong og 22,667 to 94,000 . 10 | i— 8 a— 9% rs TD 
30,000 poet Electric Supply, "£3 10s. paid ee 5 | .44— 43xd 4s- 42 | 475 | Ave 
10,000 fully paid ne oes one 5 | G— 6jxd) G—G6t | 6 | 8S 
37,500 | Liverpool Citak: Railway <r 10 5j— 5 5i— 55 | 8 | 43 
27,548 cates 2 Piatino-Brasilian Telegraph, Limited in 10 4— 6 4— 6 | uve vee 
190,0007 do. do. '6p.c. Debentures... | 100 1¢5 —108 105 —108 a x 
49,900 “Merropelitan Electric Supply, Ltd., Nos. 6,101 to 50,000 (£9 paid) | 10 we + ee 6g 7 | 7% 7 
50,0007 0. 5 p.c. debentures, 105,000 in bonds of ‘£10, £20, £40 ms 104 —107 104 —Ju7 pe Pe 
15,000 | Monte Vidco Telephone Co., Ord., Nos. 1 to 15,000 fully paid ae 5 14— 25 1g— 25 o 
28,000 Do. do. 6 . c. Pref., Nos. 1 ‘assamaiaaanid = 5 3— 4 | 3— 4 | | . 
453,867 National Tele phone, Limited, Nos. 1. to 438,984... 5 44-— 42 | 4§— 43 442 | 4\% 
15,000 Do. 6 p.c. Cum., Ist Preference 10 144-15 | 14—15 sei I : 
15,000 Do. . Le c. Cum. 2nd Preference... 10 1385-144 | 134-145 | 14} ‘el 
90,950 Do. . ¢ Non-cam. 3rd Pref., Nos. 1 to 90,950 . 5 St— 59 | 5h 5g 5, | 5h 
726,477/ Do. c. Deb. Stock Prov. Certs. tully if s 112 —i14 112 —ll4 113) | 113 
48,800 | New Telephone, cinth Nos. 25,901 to 74,700 fee paid) 10 a a 
6,452 | Notting Hill Klectric Lighting Company, Limited, fully paid... 10 5— 6 “s— 6 | vee 
220,000 | Onental Telephone, Ltd., Nos. 80,001 to 300,000 (11s. only paid’ | 1 Ys— a ve fv | vee 
100,0007 | Pacific and European Tel., Ltd., 4 p. c. Guar. Debs., Nos. 1 to 1,000 | 100 100 —1U3 101 —104 Tae 
11,802 | Keuter’s Limited . 8 4h— 55 4§— 54 ee 
19,930 | St. James's & Pall Mall Electric Light Co., Ltd., Ord., 101—18,780 | 5 Gj}— 63 6i— 6f 65 | 68 
20,000 Do. do. 7 per cent. pret, Nos. 20,081 to 40,080 | 5 S— & |} ..7e- & 8% | 8 
3,381 | Submarine Cables Trast~— - ae | Cert. 115 —l2u =| «115 —120 118 | 1174 
78,949 | Swan United Electric Light, Limited .. ‘(484 only paid: 5 2— 25 | 2— 2} 23, 2% 
37,350 | Telegraph Sages and Maintenance, Limited 12 32 — 34 | 32 — 34 33% | 33 
150,000/ Do do. 5 p. c. Bonds, red. 1894 100 101 —104 | 101 —104 von ftv wes 
58,000 | United River Plate Telephone, ary : ey 5 B= 3h. |; 27 =r 
146,370/ Do. 5 p.c. Debenture Stuck Stock 90 — 10u 90 —100 
5,609 West African Telegraph Limited, Nos. 7,501 to 23,109 | 10 54— 64 5} - 64 | 
260,9007 Do. do. 5p.c. ‘Debentures 100 97 —1.0 97 —100 
30,000 | West Coast of enon Telegraph, Limited ... 10 2- 3 2-38 a 
150,0007 Do. do. do, 8 p. c. Debs., repayable 1902 100 97 —101 97 —101 995-| 99} 
64,242 | Westera and Brasiliao Telegraph, Limited... sie a ee 15 64— 7 64— 7 i oni 
33,129 Do. do. do. 5p.c. Cum. Preferred .... Dan 74 bg - 64 5% - 6} : 
33,129 | Do. ra on 4 9 ¢. Deferred... a4 74 1j- 14 L.— 1 ; 
178, 000 | xg 6 p.c. Debentures “4,” 1910... luo 103 - -1U6 103 —106 ‘ 
222,7001 tks Mort, “Dabo, series “ B” of '80, red. Feb., 191u 10) 103 —1u6 103 --1u6 ‘ 
$8,321 Wen: India and ee Limited ... - 10 14 - lj l4- 1% 15 1} 
34,563 Do. 6 p.c. lst Preference 10 104 - 103 lu —- 104 - = 
4,6€9 Do. do 6 p. c. 2nd Preference 10 9 —10 9 — 10 
80,0901 Do. r a debentures (1917) No. 1 to 1, Quu luu 1u6 —109 106 —109 
3,214,000 | Western Union of 0. 8. 1 d p. c. lst Mortgage ( (Building) Bonds | $1,000 115 —120 115 —120 “on . 
163,0007 Do. . c. Sterling Bonds om 10U 101 —104 101 —104 1043 e 
9,900 ‘*Westminster Electric Supply G p., Ord., Nos. 101 > 42,953 5 Ag— 5h 5 — 5h 58 525 


aw” 





LaTRST _PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED :— Birmingham i Gomtracton Company, Ordinary of £5 {tally | 
lectric Construction Corporation 6 per cent, nture 


—Brush Co! 





“and. Gon 43 per cent, Debenture Stock, ey at 1 per cent. premium, 100—103. 


'psid) 


25, “thle ray en pany (26 paid Se a Pele, i Breteronoe —2}.—Founders’ Rare ty A Pape ool Bepply Cosrorstice: ‘ Gotinary oe 
and htsbridge oes ipeting ay Cedinary ‘Bt cen or aid be Ao. ist 2 t Broterence . Comme s Nee! oo 
Swan pm 25" <taly paid, Heating$ er r cures, 
VT apa, discount, & per cent, (September lst, 1008 ) 











350 THE ELECTRICAL REVIEW. 


[SEPTEMBER 29, 1898. 





RECENT ADVANCES IN ELECTRIC 
HEATING. 





THERE have been many attempts to make heating by elec- 
tricity of practical use, and while-there can be no denying 
that electricity will effectually perform all the functions of 
fire, gas, or other heating systems, the problem that has 
hitherto remained unsolved is the prohibitory cost. We would 
point out that the resistance method seems to have been the 
only one which has been considered commercially. So far as 
we know, there have been no attempts to prove the practical 
value of the suggestions of Zipernowski, Rankin Kennedy, 
and others. As we mentioned in the ELxctTRicaL REVIEW 
some time ago, M. Zipernowski dispenses with resistance 
wires, and uses the principle of the semi-incandescent lamp ; 
thus if a copper soldering bolt is brought into contact with 
the tip of a carbon point, and a current passed through, a 
great heat is generated at the point of contact. The method 
suggested by Mr. Rankin Kennedy seems, at first sight, to 
have much to recommend it, because costly utensils are un- 
necessary. In this arrangement the induction by alternating 
currents of secondary currents in the articles to be heated is 
made use of. For example, if an iron pipe, closed at one 
end, is filled with water, and a coil of wire carrying an alter- 
nating current is wrapped round the pipe, the water soon 
boils. There would be no difficulty in using this system for 
cooking purposes, for vessels in which articles are cooked 
would not need special preparations of wires. It will be urged 
that this arrangement could only be employed where alter- 
nating currents are used; but alternate current circuits are 
common enough to warrant this method having a fair trial. 


HEATING BY THE RESISTANCE METHOD. 


Tt must be admitted that in the past, heating and cooking 
by electricity have been relegated to the regions of the un- 
scientific.. Engineers have been prone to regard the efforts 
of those who were endeavouring to popularise cooking and 
heating by electrical means, as the harmless recreations of 
elderly females. Doubtless many of our most eminent elec- 
trical men might have had worse employment than that of 
calculating the exact number of heat units desired by a well 
done chop. Our view is that nothing is too meaa for considera- 
tion which bids fair to increase the load of a central station. 
Indeed, we look forward to the day when a cooking curve, 
not a “cooked” one, will form part of a central station 
log-book. Heating by the resistance method is very old, 
but it is only in these days of central station supply that the 
matter of cooking and heating has been considered. Some 
two years ago, we believe it is, that Prof. Ayrton announced, 
from the rostrum of the Royal Institution, to the élite of the 
scientific world, that the cost of cooking a pancake by elec- 
tricity was a penny; perhaps the insulating material used 
in this case was poor, or the material of which the pancake 
was composed was refractory. This, at any rate, was im- 
proved on at some fairly successful cookery performed at the 
Crystal Palace Exhibition last year. The efficiency, how- 
ever, obtained was very small, and the wires used in the 
apparatus were soon destroyed. These were the points on 
_ which improvements kad to be effected before the question 
of cookery could be considered seriously, and to them 
Mr. Binswanger, of the General Electric Company, has 
turned his attention, and he claims to have obtained nearly 
theoretical efficiency, besides lasting qualities for insulating 
material and wires. There were three main questions con- 
fronting the advocates of heating—they had to secure the 
best insulating material, the most suitable resistance, and the 
construction of the apparatus had to be carried out in such a 
manner that the greatest effect was obtained on a given spot 
and the best means adopted of retaining the heat. Two 
distinct types of insulators have been most commonly used 
for this Purpose the first was simply wrapping the wires 
with such substances as asbestos, mica, &c., the other was to 
imbed the wires in enamel. It has been found that in the first 
of these methods the wires become rapidly oxydised ; in the 
second, the enamel had theserious drawback of cracking, it would 
not stand very high temperatures, and could only be applied 
to surfaces which had a higher melting point than itself, so 
that such surfaces as copper or silver could not be used. 
Mr. Binswanger thinks that he has overcome these diffi- 
culties by employing a cement which can be applied in a 


‘of water from 60° to 212° F. by an expenditure of 1,000 





cold state, and which retains its insulating properties without 
cracking under the greatest heat. It can be applied to any 
substance direct, and has the advantage, it is said, of quickly 
transmitting heat to the body to be heated. As to the ques- 
tion of retaining heat in a closed receptacle such as an oven, 
Mr. Binswanger has carried out a great many experiments, 
and he is convinced that to construct an efficient baking 
oven to be worked by electricity, it will be necessary to dis- 
card the opinions which predominate, and make an apparatus 

uite different to what has been done hitherto. The expe- 

ient of making an oven of double sides, lagged between the 
two sheets with asbestos for the purpose of retaining the 
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heat, is useless. It is found that the lagging acts as a con- 
ductor. What he considers to be the best arrangement for 
an electric oven is to obtain some surface which can be kept 





Exgecrric Stew Pan. 


bright and smooth either outside or inside, to prevent radia- 
tion ; if it is necessary to have a second receptable or cover 
round, the lagging should not be of any substance but of air, 
which, however, must be in a state of rest. 


HEATING OF WATER. 


For heating water, kettles are constructed of varying ¢x- 
penditures of current in watts. The 1 pint size usually takes 
3 ampéres at 100 volts. The time necessary to raise a pint 
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watts is 3°7 minutes—the 300 watt kettle will, therefore, 
take 12 minutes to boil 1 pint. Taking the price of elec- 
tricity at 6d. per unit, the cost works out at °36d., or *24d. 
at 4d. per anit, per pint of water. This is certainly much 
better than we should have expected, and though it cannot 
compare with the cost of boiling a pint of water by gas, it is 
practical enough for many people who have electricity laid 
on to their homes. The arrangement of the wires and insu- 
lation is shown in the accompanying drawing. 


STEWING AND OTHER CULINARY OPERATIONS. 


The process of stewing by electricity has been a subject 
which has required considerable expenditure of thought. 














THe Exectric Oven. 





been found to be most economical, for heat can be produced 
in the very spot wanted. The frying of cutlets and chops is 
speedily and economically performed. Four or five cutlets, it is 
said, can be cooked with an expenditure of 300 watts for 12 
minutes ; the cost being, at 6d. per unit, 4d. We can personally 
vouch for the fact that a cutlet was cooked during our visit, and 
the time taken was a little less than 12 minutes. The frying 
pan would have accommodated four more chops, and we are 
informed that there would have been no more expenditure of 
energy. [t must be pointed out that this 12 minutes included 
getting the pan to the necessary heat. 

The electric ovens are usually provided with five circuits 
placed at the top and sides; each circuit takes 4 ampéres. 





Exvecrric Correr Por. 








Exectric RapraTor. 


The difficulty of regulation was met with in this case. 
Stewing operations are carried on first of all with consider- 
able application of heat, and afterwards there is the simmering 
process. Certainly regulation could be effected by outside 
resistance, but this would be wasteful. So the difficulty 
has been solved by wiring in parallel two or three 
different circuits, the use of which supply the varying 
temperatures necessary in the process of stewing. In the same 
way the arrangements are effected for stewing by steam. 
We illustrate two or three specimens of utensils with two 
circuits. 

It is in the frying or grilling operations that electricity has 


Execrric Iron. 


The makers claim that they can obtain a heat of 400° with 
20 ampéres in about 15 minutes, and retain the heat for a 
long time after switching the current off. It is expected 
that the air jacketing and bright surface which is now being 
adopted will effect great economy, and that 10 ampéres will 
be quite sufficient for ordinary cooking. 

The heating of irons for pressing work seems to be 
effectively performed by electricity, and certainly offers con- 
siderable advantages over gas and fire. The heating of 
rooms is done by radiators, an illustration of which is given. 
It is found that with a current of 6 ampéres an ordinary 
room, 12 feet by 10, can be well heated. 
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At the present moment the most serious obstacle in the 
way of electric heating is the somewhat high price of the 
utensils; for instance, an electric kettle could not be obtained 
for much less than 303. Of course, a large demand for these 
things would immediately cheapen the cost. 

Onr illustrations show an electric oven, a stew pan, 
radiator, kettle, tailor’s goose and a coffee pot, the working 
of which has been fully explained. 

Sufficient has been said to show that the applications of 
electricity for heating and cooking pu is practical, and 
it only needs the cheapening of electricity to bring electric 
cooking within the use of all consumers of electricity. No 
doubt Mr. Binswanger will endeavour to still further im- 
prove his apparatus, and eventually succeed in approaching 
theoretical efficiency. 


BOILERS AT THE WORLD’S FAIR. 


¥. 


In a paper in Cassier’s Magazine, by Mr. York, of the 
United Electric Light and Power Company, we are first 
treated to a florid statement of what the 30,000 horse- 
power concentrated at Chicago implies in the way of 
fuel and water, much upon the basis of the “penny-a- 
liner” who runs into figures upon the number of hogsheads 
of water contained in the ocean and the period of time 
necessary {o empty it through a pipe of a mile diameter. 
He then states that the water-tube boiler was selected as 
the only properly safe boiler admissible, and adds it has 
proved this by years of practical demonstration—a some- 
what sweeping assertion. It appears that there are eight 
makes of boiler on view at Chicago, of which the “ Root” 
boiler is first named as being one of the oldest. As now 
made, the inclined tubes of the “ Root” boiler are wholly 
below water level, the water being carried in a series of 
horizontally placed drums of small diameter placed above 
the inclined tubes. In other respects, and in general form, 
the boiler differs little from other makes of the water tube 
type, and is not one which can be recommended as suitable 
for the smokeless combustion of bituminous coal, nor for 
scaling waters. It is essentially a boiler for coke or 
anthracite, and doubtless from its place of manufacture (New 
York) was designed for such fuel. 

The “Babcock” boiler is next described ; it has been 


‘largely installed at Chicago. 


' The “Climax” boiler follows. One of 500 H.P., or 
capable of evaporating 15,000 pounds of water per hour, 
stands 30 feet high, and is 13 feet diameter ; the 1,000 horse- 
power boiler being 37 feet by 154 feet diameter. This last 
named boiler contains 1,000 three inch tubes, each 12 feet 
long, and has 10,000. feet of heating surface to evaporate 
30,000 pounds of water per hour. This boiler consists of a 
central cylinder with a smaller inner cylinder. The tubes 
spring from the outer cylinder radially, curve round a 
portion of the circumference of the extreme outer casing 
which holds the whole affair, and return again radially to the 
outer cylinder, but are lead across by short tubes to dtaw their 
water from the inner cylinder. The space between the outer 
cylinder and external casing is full of the furnace products. 
This boiler is indeed fearfully and wonderfully made, though 
rhaps less expensive than its illustration would imply, for 
it is a boiler which can be made up of a large number of 
identical pieces. It ought to have clean feed water. We 
have long since ceased to respect the statements made by 
water tube boiler “cranks,” that they secure so thorough a 
circulation that no deposit forms in the water tubes. 

The “Stirling” water tube boiler is of quite a different 
kind ; it has three upper or steam drums, and one lower or 
mud drum, connected to the upper drums by three lines of 
highly inclined, almost vertical and slightly curved for the pur- 
pose of avoiding the action due to expansion, tuber, if we may 
use the Teutonic mode of description. All the boilers thus 
described have probably a generating power out of propor- 
tion to their water capacity, and, as such, will have the quick 
steaming powcrs, which with some minds pass for efficiency. 


They are unlikely to give steady pressures except where 
existing in numbers sufficient to counteract their indi- 
vidual unsteadiness, and whatever may be the boiler of the 
high pressure future, we do not think it has been described in 


this first paper. 


THE DEVELOPMENT AND TRANSMISSION 
OF POWER FROM CENTRAL STATIONS.* 


By Pror. W. CAWTHORNE UNWIN, F.R.S. 


Tux striking success achieved in transmitting power electrically to 
great distances has tended to obscure the fact that other methods of 
power transmission are more convenient and less costly in particular 
cases. The remarkable mechanical and scientifie success of thc 
Frankfort-Lauffen iment, in which 300 horse-power was con- 
veyed 108 miles with a loss of only 25 per cent., has a little misled 
merely popular observers. The fact must be borne in mind that the 
cost of the power when it reached Frankfort was five times as great 
as that of an equal amount of power produced directly in Frankfort 
by a steam engine. Transmissions to much smaller distances are the 
only ones likely to be often required, and for moderate distances 
there is choice of various methods of transmission besides the elec- 
trical method. 

The advantages of generating power at central stations may be 
enumerated thus :— 

1. In generating power by steam there is economy of cost of 
machinery, of fuel, and of superintendence due to concentration of 
the engines and boilers in a single station. 

2. In the case of water-power, very often it is only possible to deal 
with a natural waterfall by a combination of consumers, or by an 
association acting in the interest of many consumers for the con- 
struction of the costly permanent works required. 

8. The locality for generating power may be fixed by one sct of 
conditions; that where it is used by another set of conditions. 
Often it is a question of adopting a cheaper source of power at a dis- 
tance, or a dearer near at hand. Thus in mining and tunnelling 
operations, cheap steam-power, generated at the ground surface, may 
be distributed in the workings to replace much more expensive hand 
labour. That is essentially a case of powcr distribution from a 
central station. Mr. Thwaite has recently proposed to erect large 
gas motor stations at collieries, and to transmit the power electrically 
to the nearest manufacturing centres.| Whether that is desirable is 
a question of finance entirely. The question is whether the economy 
in producing the energy covers the cost of its transmission to a 
distant working point. 

4. Another reason for central stations arises in thisway. For good 
or for ill, population gathers into huge communities in which there 
is a complex development of social and industrial life. In such com- 
munities there is a constantly increasing need of mechanical power. 
For transit, for handling goods, for small industries, for lighting, 
water supply, and sanitation, new demands for mechanical power 
arise. At first these are met by the erection of scattered motors. 
This sporadic production of power is extravagantly wasteful, costly, 
and inconvenient. There is a chance in such cases that power dis- 
tributed from a central station may be cheaper even when the cost of 
distribution is allowed for. 

For the single purpose of working lifts and hoisting-machinery, it 
has already proved remunerative to extend through the streets of 
London asystem of nearly 60 miles in length of hydraulic mains. In 
no instance has the use of hydraulic power, when once adopted, been 
abandoned in favour of any other system of working hoisting- 
machinery. At Geneva the water is pumped by turbines in the 
Rhone, and, in 1889, motive power distributed on the high-pressure 
system amounted to 1,500,000 horse-powcr hours, there being 79 
motors, aggregating 1,279 horse-power ; the charge is °7d. per horse- 
power hour. 

Even under favourable test trial conditions, and with an econo- 
mical load, there is considerable variation in the amount of coal and 
steam required per horse-power. 

Taking the most favourable results which can be regarded as not 
exceptional, it appears that in test trials, with constant and full load, 
the expenditure of steam and coal is about as follows :— 





hour. H.P. hour. 


Per Ind. H.P. | Per effective 


Coal. | Steam. | Coal. | Steam. 
Ibs. | Ibs. lbs. Ibs. 
Non-condensing engincs... . | 180 | 165 2°00 18°0 
Condensing engines... -. | 1650 | 13'5 1°75 158 





These may be regarded as minimum values, rarely surpassed by 
the most efficient machinery, and only reached with very good 
machinery in the favourable conditions of a test trial. 

It is much more difficult to get the consumption of coal by engines 





* Abstract of Howard Lectures delivered before the Society of 
Arts. 
+ The Engineer, December 2nd, 1892. 
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in ordinary daily work. What is known shows that the consumption 
is greater than in engine trials. Some comparatively large pumping 
engines, which work with a steady load night and day, and which 
worked with 2 lbs. of coal per effective or pump horse-power on a 
test trial, used 2°7 lbs. in ordinary working. The consumption was 
measured over many weeks, during which they were working 90 per 
cent. of the whole time. Here the consumption is 35 per cent. greater 
in ordinary work than in a test trial. 

If such a case as that of an electric lighting station is considered, 
where the lcad fluctuates very greatly, the maximum load being often 
four times the mean load, and the minimum load ,th of the mean 
load, then the consumption per horse-power is very much greater. 
Mr. Crompton has given the figures for the Kensington station, which 
has excellent Willans compound non-condensing engines. Those 
engines will work with less than 2 lbs. of coal per effective horse- 
power in trials at full load. The results obtained in ordinary work- 
ings were as follows :— : 





Coal used in lbs. per hour. 








Yee. Per electrical Per effective Per indicated 
unit generated. H.P. H.P. 
= —_—__— - ——_——— 
ae woe s 12 8-4 | 65 
1890 - ... bee ne 8 56 4°35 
i a one wet - 49 38 


Probably up to the present the consumption has in no case been 
less than 6 lbs. per unit generated ; 3°8 lbs. per effective horse-power, 
or 33 lbs. per indicated horse-power. This large consumption will 
be traced later to two classes of waste, engiue waste and boiler waste, 
due both of them to the inefficiency caused by variation of load.* 

In the case of small isolated motore, not generally of very good 
construction or well proportioned for their work, still more extra- 
vagant results have been observed. The following table gives some 
results obtained with small workshop engines in Birmingham :— 








| Actual average Coal consumption 
Nominal Probable I.H.P. | LH.P. in Ibs. per L.H.P. 
H.P. | at full load. during the hour during 
} | observations, the observations. 
4 12 2°96 36 

15 45 7:37 21°25 
20 60 8°20 22°61 
15 45 8°60 1813 
S.....1 75 23°C4 11°68 
20 60 19 08 9°53 
2u | co 20 00 8°50 


Pee ees 


These last results are interesting only for this reason, that it is 
such uneconomical small engines which are displaced when central 
station power distribution is introduced. It is because these small 
cugines are so extravagant that power can be distributed from a 
central station at a profit. As to the case of electric light stations, 
seeing that they are central stations of the type specially considered 
— — lectures, it is desirable to analyse more in detail the causes 
of waste. ’ 

With the range of temperature practically available a steam engine 
might convert three-eighths, and a gas engine one-half of the heat 
supply into work. No actual engine reaches even approximately this 
thermal efficiency. 

In questions of power distribution, it is clear that it is the effective 
horse-power delivered at the crank shaft, and not the indicated horse- 
power developed in the cylinder, which has to be considered. It is 
due to the difficulty of determining in most cases:the mechanical 
efficiency of an engine that engineers have been content to reckon on 
the indicated horse-power. It is true that the engine friction is not 
a very large fraction of the power develo in full load trials, nor 
does this fraction vary very greatly at full load for different engines. 
But it is erroneous to assume tacitly that the engine friction is, in all 
cases, ® quantity of relatively little importance, or that it is imma- 
terial whether the indicated or the effective horse-power is used in 
calculations. 

The mechanical efficiency of steam engines, or the ratio of the 
effective to the indicated power at full 1 is 0°8 to 0°85 for small 
engines and may reach at least 0°9 for large engines. It is a little 
greater for non-condensing than for condensing engines, and for 
simple than for compound. A triple expansion engine, constructed 
by Messrs. McLaren, tested on a brake, gave 122 indicated horse- 
power, and 107 on the brake, an efficiency of 0°88. The loss of power 
due to engine friction is not very great or variable, so long as the 
engines are worked at full load. It is quite otherwise, however, at 
light Lads, and the extent to which this affects the economy of work- 
ing has been overlooked. 

Many experiments show that the engine friction is nearly the same 
at all loads. Suppose that at full load an engine gives 100 indicated 
horse-power and 85 effective horse-power. If the friction is constant, 
then for smaller loads the efficiency diminishes as follows :— 


* The latest Board of Trade returns from electric lighting stations 
confirm these figures. Taking the largest and best stations, the con- 
sumption of coal varies in different cases from 7 lbs. to 12 lbs per 
unit of electricity generated. It is more thax this per unit sold. 








Indicated H.P. | Effective H.P. Efficiency. 
100 85 "85 
75 60 80 
50 } 35 ‘70 
25 10 40 


The steam and coal used depend on the indicated power—the work 
done on the effective power. The decrease of mechanical efficiency 
for light loads has a serious effcct on the economy of working with a 
varying load. 

Careful experiments on mechanical efficiency with varying loads 
are very numerous. It is useful, therefore, to give the results of 
some experiments on a Corliss engine of about 180 indicated horse- 
power at full load. This engine was tried with a brake at Creusot, 
both condensing and non-condensing. It was found that the results 
agreed approximately with the following equations :— 

Condensing . T = 0902 7; — 16 
Non-condensing - Te = 0945 7; — 12 


equatious which give results not differing greatly from those obtained 
by assuming the friction constant. The following are the calculated 
values of the « fliciency :— 


Actual effective ON Ia | 
power. Mechanical efficiency. | 


>, a 
Power at full Condensing. Non-condensing. | 


= | 


10 “82 t6 
75 ‘79 "83 
‘50 “74 ‘78 
25 63 ‘67 
125 “48 “52 


| 





Besides engine friction, there is another waste of energy in the 
steam engine which has, to an even greater extent, been overlooked. 
The effective power is less than the indicated power by the engine 
friction; but the indicated power itself is less than the work done by 
the steam by the amount cf work done against back-pressure. 

In condensing engines the back pressure is comparatively small, 
but in non-condensing engiries the back pressure excceds 15 lbs. per 
square inch. Its influence on economy, even at full lcad, is con- 
siderable, and at light loads it may become excessively great. 

In engines working as most engines do, at cunstant speed, the work 
against back-pressure is nearly independent of the load. 

Suppose in a non-condensing cugine the work against back-pressure 
is 20 per cent. of the absolute indicated work of the steam at full 
load. Then for other loads the work is disuributed thus :— 


Absolute indicated) Work against Net or effective 





work of steam. back pressure. | indicated work. 
——_|}-—_—— 
1L.P. H.P. IL.P. 
125 25 luv 
75 25 bu 
5U 235 25 
374 25 125 
25 } 25 UV 


The following is calculated from the indicator diagrams of a com- 
pound engiuc working at nearly constant speed with a varying load. 
‘The waste work agaiust atmospheric pressure is calculated exclusively 
of the waste of work duc to excess back-pressure due to resistauce 
of passages, &. It represents, therefore, work wasted in a non- 
condensing engine, which is almost entirely saved in a coudensing 
engine. 


Effective work in H.P. 





Work wasted 

No. of Total effective against 
trial. work, H.P. atmospheric 
H.P. cylinder. _ L.P. cylinder. pressure, H.P, 

1 411 28°9 700 98 5 

2 493 38°4 877 1000 

3 68°7 43°6 117°3 1020 

4 64°4 60°2 124°6 103 UV 

5 87°2 78°2 1634 1020 

6 90°4 901 180 5 100 0 


The work wasted is equal to §ths of the effective work at full load, 
and to ths of the effective work at the lightest load. 

It bas already been pointed out that there aie very large thermal 
losses in heat engines which are not shown on the indicator diagraw, 
and which have a very important effect on cconomy of working. 
‘Those thermal losses are greater also at light loads than at full loud 
and they vary very much with the type of engine and some other 
conditions of working. 

There are three ways in which the conditions of working may be 
varied when the power demand varies. The speed may be varied, as 
is often done iu the case of pumping engiues. ‘lie initial steam pres- 
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sure may be varied, which alters the weight of steam used per stroke 
by altering the density of the steam. This may be done by varying 
the boiler pressure, or by throttling the steam. Lastly, the expansion 
may be varied. 

In the discussion on Mr. Crompton’s paper,* the late Mr. P. W. 
Willans first stated a remarkable simple approximate law for the 
total steam consumption of an engine working at constant speed with 
a constant ratio of expansion. He found that the total weight of 
steam used per hour for any engine in the conditions stated was given 
by a linear equation of the form— 

w=a+bdHP. 
where H.P. is the horse-power at which the engine works. Thus, for 
an engine of 100 indicated horse-power at full load, he obtained the 
following equations, in which I.H.P. is put for indicated horse-power, 
and E.H.P. for electrical horse-power, which is taken at 80 per cent. 
of the indicated power :— 
Non-condensing Triple (about 6°7 expansions). 
w = 450 + 13°75 I.H.P. 
= 725 + 13°75 E.ELP. 
Non-condensiny Compound (about 4°45 expansions). 
w = 525 + 16°25 LHP. 
850 + 16°25 E.H.P. 
Condensing’ Triple. 
w = 112 + 13°75 ' HP. 
= 877 + 13°75 E.ELP. 

If, instead of calculating the total steam per hour, w, we calculate 
the steam per horse-power hour, we get results which, plotted like the 
previous diagrams, give rectangular hyperbolas, curves which agree 
closely with the theoretical curves for the case of varying pressure 
previously given. To show the great variation of steam consumption, 
these values are given in the following Tables for full load, half load, 
quarter load, and one-eighth load :— 


Steam CONSUMPTION, LBS. PER I.H.P. Hour, AND LBS. PER ELEO- 
tricaL H.P. Hour. 


Non-condensing. 
Condensing 





Indicated H.P. — ep | triple. 
Compound. Triple. 
| 
EOE Se BPI . inten) Re 

| 

100 } 21'°5 | 18°2 | 14:9 

50 67 | 27 | 4160 

25 37°2 31°7 | 18°2 

124 58-2 | 498 | 227 
Electrical H.P. | 

80 oo. 06] 0ls | 8S 

40 375 319 23:2 

20 58°7 500 326 

10 101°2 86°2 | 51°4 


With a varying load the steam consumption, and consequently the 
fuel consumption also, is increased (1) in consequence of the decreased 
mechanical efficiency of the engines with light loads; (2) by the 
greater proportion the work expended in overcoming back pressure 
bears to the total work of the steam; (3) by the diminished thermal 
efficiency of the engine. But all these causes taken together do not 
explain fully the great fuel consumption in such cases as electric 
lighting stations. Thereis another very obvious cause of unecono- 
mical working which cannot at present be estimated quantitatively 
for want of sufficient experimental investigation. With a very vary- 
ing load, boilers must be put in steam and banked up alternatively, 
and the waste in getting up steam and allowing the boilers and brick- 
work to cool down again is no doubt considerable. This waste is at 
present unavoidable, except so far as means can be adopted to improve 
the load line. 

a the fairest way of considering the waste due to variable 
load will be to compare the mean consumption in the 24 hours with 
the consumption between 6 p.m. and midnight, when the load was 
heaviest. The mean steam consumption per electrical horse-power 
hour, under these conditions at the Millbank Street Station of the 
Westminster Electric Supply Corporation, was 24 per cent. greater 
than during the period of heavy load. But the mean consumption 
of coal per electrical horse-power hour was 46 per cent. greater than 
during the period of heavy load. The difference of 22 per cent. must 
be attributed to waste at the boilers, due to irregular working. 
Daring the whole 24 hours the mean evaporation, in pounds of water 
per pound of coal, was only 85 per cent. of the evaporation during 
the period of maximum load. 


Cost or STEAM-POWER. 

With engines of 100 horse-power or more, the cost can be pretty 
definitely stated, and the total cost of engines and boilers per horse- 
power does not vary very greatly with the type of engine adopted. 

It will be assumed for the following estimates that the total cost, 
erected, of engines and boilers, with pipes and auxiliary apparatus, 
and such buildings as are necessary, may be taken to be as follows — 


Cost or Srgam Pranr. 











a Cost pase. = — oy ee 
1 56 7 80 
10 30 75 40 
50 24 40 30 
200 20 165 } 25 


* Proceedings Inst. Civil Engineers, Vol. cvi., p. 62. 


In determining the annual cost, interest will be taken at 5 per 
cent., and maintenance (repairs) and depreciation at 74 per cent. 

In the following estimates coal will be taken at 203. per ton. The 
amount of coal required must be calculated so as to allow for lighting 
up boiler furnaces; for waste due to cooling of boilers and brickwork 
when steam is let down; and for working auxiliary apparatus such 
as feed pumps. 

Worgmna Cost or Stzam Pranr. 








Indicated Coal per Effective Coal per effective 
H.P. LH.P. hour. H.P. | »P. hour, 
lbs, Ibs. 
1 8 a 114 
10 5}. 75 7 
50 22 40 3h 
200 20 165 2} 





The cost of petty stores will be taken at 0°25 lbs. per effective 
horse-power per annum in the case of moderately large engines work- 
ing 10 hours a day. In other cases a proportionate estimate will be 
made. 

For driving, stoking, and cleaning, an allowance of £1°2 par annum 
per effective horse-power for 3,000 hours, or £06 per annum for 
1,000 hours, will be made. In the case of engines of 10 horse-power 
or less, however, the labour reckoned on the horse-power costs con- 
siderably more. 


Cost or aN ErrecrivE H.P. per yEAR OF 1,000 Workina Hovss. 
Tue Encins WorkKING REGULARLY WITH NEARLY Fox Loap. 





Indicated H.P. of engine. 





1 10 50 200 
£ £ | #£ 
Interest, at 5 per cent., on engines, 
boilers, and buildings... it ... | 400; 200; 150 1°25 
Maintenance and depreciation at 74 
per cent ws eos ret .. | 800 300 | 2°25 | 1°88 
Coal at 20s. per to’ ses oe .. | 513 | 312) 156 101 
Petty stores rie sat re .. | 050 | 030 020 015 
Labour ... mas a is .. 625 + 300 080 0°70 





Total cost of one effective H.P. per 
year of 1,000 hours ... vee ... 23°88 |11°42 | 631 | 499 
Cost (in pence) per effective H.P.hour 575 | 284) 151 1:20 


Cost oF aN ErrectivE H.P. per Year or 3,000 Worxkina Hovns. 
Tue EnGinE WorkiInG REGULARLY WITH NEARLY Futx Loap. 


Indicated horse-power. 


1 10 50 200 
£ £ £ £ 
Interest, at 5 per cent., on engines, 

boilers, and buildings... oe .. | 400 200 |. 2°50 1°25 

Maintenance and depreciation at 74 . 
cent. ne eS: sam -. | 600 300 2:25 1:8 
Coal at 203. per ton _... Sie .. |1539 | 9°36 | 468 | 3°03 
Petty stores jad ‘> sé «. | O75 045; 030 | 0:25 


Labour .... — wea ass .. 12°50 |. 600 | 150 | 1°20 





Total cost of an effective H.P. per 
year of 3,000 working hours, in 
ponnds,.. 7” 38°64 20°71 |10°23 | 7°61 


Cost of an effective H.P. hour, in 
pence bs +9 wee -. | 310 1°66 82 ‘61 


It will be useful to place alongside these estimates of the cost of a 
steam horse-power an estimate of the cost of a horse-power obtained 
from a gas engine. For comparison, the very careful estimate of 
Prof. Witz may be taken, based on experimental trials of an engine 
of 112 indicated horse-power, or 77 effective horse-power, worked 
with Dowson gas. The total cost of the engine, with pump and pipes, 
was £944, or £8°2 per indicated horse-power. The gas generator cost 
£280, or £2°5 per indicated horse-power. Foundations and erection 
(without buildings) cost £68, or £0°61 per indicated horse-power. 
The total cost, without buildings, was, therefore, £11°6 per indicated, 
or £17°2 per effective horse-power, a cost about equal to that of a 
steam engine plant of the same power. Prof. Witz takes the cost of 
anthracite at 25s. a ton, and coke at 282. a ton. He allows forintercst 
and depreciation 15 per cent. The gas consumption is taken at 54 
cubic feet per effective horse-power hour, which allowa nothing for 
irregular working. Prof. Witz’s figures are reduced to a year of 3,000 
working hours. 


Cost or an Errecrive H.P. wa Gas Enaine, vsina Dowson 
Gas, PER YEAR or 3,000 Worxkina Hoors. 


Interest and depreciation at 15 per cent... ..- £2°78 
Anthracite and coke... _ ves és ia ee 
Petty stores ... ae — she poe oot ae 
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The cost appears to be slightly less than that of a steam engine of 
corresponding power. The cost is equivalent to 0°51d. per effective 
horse-power hour. 


Cost or Sr#aM-POWER IN CENTRAL STATIONS. 


The case of a central station, worked by steam-power, differs from 
those previously considered in consequence of the excess of plant re- 
quired, and the waste due to working against a varying load. 

Working Cost of Engines Reckoned also at per Indicated Horse-power 
at Full Load.—The cost of coal will be taken at 7s. per ton. The 
cost of oil and petty stores will be taken at £0°28 per indicated 
horse-power per year. Labour is a difficult item to estimate, because 
it depends so much on ment and conditions of working. The 
cost of labour will be taken at £2 per indicated horse-power. The 
following rates will be assumed for interest and depreciation :— 


Per cent. 
Interest on capital cost of plant oe 
Maintenance and depreciation :— 
Buildings ix ae 2 
Machinery ... sa 74 


The annual cost of a horse-power depends on the distribution 
throughout the day of the work to be done. If the work is regular, 
and the engine works at nearly full load, the cost of the horse-power 
is “my seared small; on the other hand, if the work is very irre- 
gular, larger engines are required, the working is inefficient, and the 
cost is comparatively large. 

Two limiting cases will be considered :— 

Case I,—Conditions similar to those of an engine pumping to reser- 
voirs night and day all the year round. Such an engine may be taken 
to work 90 per cent. of the whole year, or of 7,884 hours in the year. 
For one effective horse-power of work done, there must be exerted 
1/0°85 = 1:176 indicated horse-power, allowing for engine friction. 
And for every 1:176 indicated horse power, engines of 1°47 indicated 
horse-power must be provided to allow the necessary reserve. 

Case IJ.—Engines working in conditions similar to those of an elec- 
tric lighting station. The engines work all through the year, but the 
maximum demand is four times the average demand. For every 
effective horse-power the engines must exert (neglecting the variation 
of mechanical efficiency) 1°176 indicated horse-power, and for every 
1:176 indicated horse-power of average demand, there must be pro- 
vided engines capable of exerting 4°70 indicated horse-power during 
hours of maximum demand. Further, to allow a reserve, the engine 
power in the station must be 5°87 indicated horse-power for every 
effective horse-power of average demand. 

Case I.—Engine working on a very regular load, in conditions similar 
to those of an Engine pumping to a Reservoir.—Here, for one effective 
horse-power exerted during 7,884 hours annually, engines of 1°47 in- 
dicated horse-power must be — Such engines may be taken 
to use 14 lbs. of steam per indicated horse-power in test trials. But 
in ordinary work, 74 per cent. more must be allowed for leakage, 
working auxiliary engines, and less careful attention. This makes 
the consumption 15 lbs. of steam per indicated horse-power, or 15 x 
1:176 = 18 lbs. per effective horse-power hour. At 9 lbs. of steam 
per pound of coal, allowing also 5 per cent. for lighting and banking 
tires, the engine would use 2°1 lbs. of coal per effective horse-power 
hour. There are very few engines working with quite so low a con- 
sumption. 

Cost of Installation. 
Cost of engines for 1 effective horse-power, or 
with reserve, 1°47 indicated horse-power = 1°47 








x 89 ie ne ea as ... £133 
Cost of builers = 1°47 x 48 ae aS ee 
Cost of buildings 1:47 x 60 a ote uw 68 

Total ... os wo. £291 

Annual Cost of Working per Effective Horse-Power. 
Interest at 4 percent. ... Sos ove «-- £1°164 
Maintenance and depreciation :— 

Buildings at 2 per cent. ... _ was os. O28 
Machinery at 74 per cent.... oes sae «+» 1522 
Total fixed annual cost... ses --. 2°662 

Coal, 2°1 lbs. for 7,884 hours, at 7s. perton ... 2°587 
Petty stores... ae We an ion «. 0327 
Driving, stoking, and cleaning ... Pe «. 2°334 
Total annual cost ms ne ... £8110 


This is equivalent to 0°24 pence per effective horse-power hour. 

Case Il.—Engines working with very variable load, in conditions 
similar to those of an Electric Lighting Station—Here, for one 
effective horse-power supplied,on the average throughout the year, 
engines of 5°87 indicated horse-power have to be provided. On 
account of the inefficiency and waste due to the variation of the load, 
it is best to estimate the steam and coal from experience in similar 
cases. Probably, no electric lighting station at present works with 
quite so low a consumption as 6 lbs. of coal per hour per electrical 
unit supplied. A consumption of 9 lbs. is probably much more 
common in the best managed stations. Six pounds of coal per elec- 
trical unit corresponds to 3 8 lbs. per effective horse-power hour. 


Cost of Installation. 


Cost of engines for one average effective horse- 
power, with reserve 5°87 indicated horse- 





power = 587 x 89 ... es be oo. £52°2 
Cost of boilers = 587 x 48... ah wep. 
Cost of buildings = 5°87 x 60... ie vos, SO 
Total cost - oe ee -- £1159 


Annual Cost of Working per Effective Horse-Power. 








Interest at 4 per per cent. an eve .. £464 
Maintenance and depreciation :— 

Machinery, at 74 per cent. sien _ a 
Buildings, at 2 per cent. ... ins ove ~~  OF8 

Total fixed annual cost — « 90 
Coal, 3°8 lbs. for 8,760 hours at 7s. perton ... 5°20 
Petty stores sie raat vis oe -. 033 
Driving, stoking, and cleaning ... es 208 2°33 

Total annual cost = —_ -- £19°25 





This is equivalent to 0°51 pence per effective horse-power exerted on 
the average throughout the year. 

Cost of a Horse-Power at existing Electric Lighting Stations.—It is, 
ary ag not entirely fair to take the cost of working of electric 
ighting stations as a guide to the cost of steam power. They have 
been recently established ; they work under difficult conditions, and 
the best methods of economising cost have probably not yet been 
arrived at. On the other hand, they are central stations of the kind 
discussed in these lectures, and accounts of the cost of working are 
published in returns made to the Board of Trade. 

To be as fair as possible to electrical engineers, the case of Brad- 
ford may be taken, where, according tothe returns, a unit of electri- 
city supplied is generated more cheaply than at any other station. 
In dealing with the figures in the returns, the cost under the heading, 
“Salaries of manager, engineer, &c.,” and that under the heading, 
“Redemption fund,” are discarded. Further, half the cost under the 
headings, “ Depreciation” and ‘“ Repairs and maintenance,” is also 
subtracted, because under these headings are included charges not 
belonging to the cost of generating power. It would not make much 
difference if a larger or smaller fraction had been subtracted. After 
making these deductions, the cost of a unit of electricity supplied at 
Bradford mainly, if not entirely, attributable to the cost of producing 
power is 21d. Now, the mechanical value of an electric unit is 1°34 
horse-power hours. Taking the average efliciency of the dynamo at 
0°85, then one unit corresponds to 1°34/0'85 = 1°57 effective horse- 
power of the engine. Calculated on this basis, it appears that the 
cost of an effective horse-power per year of 8,760 hours, at Bradford, 
is £49. The cost of coal and petty stores alone, exclusive of all 
charges for labour, interest and depreciation, is £146. At most other 
stations for which returns are made, the cost reckoned in the same 
way is considerably greater. 








NEW PATENTS-—1893. 


17,025. “ Improvements in raising and lowering the light of elec- 
tric glow lamps.” T.B.SHarp. Dated September 11th. 

17,030. “ Improvements in apparatus for facilitating the erection 
or fastening of electrical conductors in wood casings.” G. Sr. Jonn 
Day and W. H. WuretEer. Dated September 11th. 

17,045. “ Improvements in or relating to electric clocks, part of 
such invention being also applicable for other purposes.” J. H. 
Gasu and J. Skirpeck. Dated September 11th. 


17,052. “Improvements in arc electric lamps.” W. J. Davy. 
Dated September 11th. 
17,093. “ Improvements in or relating to electric telephones.” 


T. Storer. Dated September 12th. 

17,127. “ Improvements in electrolytic cells.” T. Cranny. Dated 
September 12th. (Complete.) 

17,172. ‘“ Improvements in air and water tight covers for junction 
boxes, used in electrical distribution and for other purposes.” §S. W 
Baynes. Dated September 13th. 


17,175. “ Improvements in or relating to electric telephones and 
microphones.” T.Stopezr. Dated September 13th. 
17,189. “ Improvements in electric switches.” J. M.M. Munro 


and J. McFartang. Dated September 13th. 

17,197. “ Improvements in dynamo-electric machinery.” R.E. B. 
Crompton and 8. L. Brunton. Dated September 13th. 

17,220. “Improved methods of recovering zinc from the waste 
products of galvanic batteries.” C. A. J. H. Scuropur and H. E. R. 
SCHROEDER. Dated September 13th. (Complete.) 

17,221. “ New or improved galvanic batteries.” C. A. J. H. 
ScHROEDER and H. E. R. ScurorpEr. Dated September 13th. 
(Complete.) 

17,234. “Improvements in electric switches for series circuits.” 
A. A. Gotpston. Dated September 13th. 

17,310. “ Improvements in contact apparatus for receiving cur- 
rents from overhead conductors on electric railways.” SimmEns 
Bros. &Co., Lrp. (Communicated by Siemens & Halske, Germany.) 
Dated September 14th. 

17,330. “Improvements in holders for incandescent electric 
lamps.” J. W.Epmunpson and F. J. Sarouweiy. Dated Septem- 
ber 14th. 

17,341. “ Improvements in alternate-current dynamos.” G. Kapp. 
Dated September 15th. 

17,348. “ Improvements in electrical transformer street surface 
boxes.” H. W. Bowpzn and W. Bosy. Dated September 15th. 

17,352. “Improvements in electrically controlled arc lamps.” 
T.T. Scumipt. Dated September 15th. 
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17,372. “ Improvements in magneto-electric motors.” H. LuDEKE, 
E. L. A. Lupexs, A. J. Toorman, E. pe Bunsen and E. M. Hore. 
Dated September 15th. 

17,445. “Improvements in pipe conduits for electric mains.” 
W. H. Scorr. Dated September 16th. 

17,466. “ Improvements in the treatment of zinc produced by 
electrolysis.” W. Wricut and J. B. Hamonp. Dated Septem- 
ber 16th. 

17,493. “ Improvements relating to thermo-clectric battcries and 
to apparatus for use in the manufacture of the same.” J. B.C. 
Dion. Dated September 16th. 





ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1892. 


982. “Improvements in or connected with the manufacture or 
production of chloride of zinc and alkaline or alkaline earth sul- 
phates, and of zinc and chlorine, by electrolysis of solutions thereof.” 
T. Parker, A. E. Ropixson, and C. H. Parker. Dated January 18th. 
The inventors roast together sulphide of zinc, or zinc blende, and the 
chloride of an alkali, or of an alkaline earth, such as chloride of 
sodium, or chloride of magnesium, and thereby form chloride of zinc 
and sulphate of the alkali or of the alkaline earth. By making these 
into a solution, and treating it electrolytically, they obtain there- 
from zinc and chlorine. 3 claims. 


2,312. “ Improvements in shade carriers for electric lamps.” B. 


‘M. Draxsz, J. M. Gornam and J. Sawornp. Dated February 6th. 


A thin brass barrel is made to screw over the standard thread on the 
barrel of lampholder; two lugs are extended from the bottom of the 
barrel, and turned out at the bottom. Over the barrel is placed a 
spiral spring with a brass washer on the bottom end, and also a washer 
at top. Two or more slots are cut at or near the edge of the hole at 
top of shade, which allow of the shade to be passed up over the 
turned up lugs. A quarter turn is then given to the shade, and the 
spring then presses the shade against the projecting lugs, and holds 
it rigidly in position. 2 claims. 

3,538. “Improvements in distributing and controlling electric 
currents in mines or other dangerous places.” R. J. CHARLETON and 
H. Waker. Dated February 23rd. In case of accident to the 
main cables, either concentric or separate, causing the insulation to 
be torn asunder, a centre wire, being straight, would be broken 
immediately, and before those forming the remainder of the con- 
ductor (being arranged spirally) would be subjected to any strain. 
As the circuits are at the generating dynamo carried round a solenoid 
in reverse directions, the result would be that one circuit round the 
solenoid would be broken, the balance being therefore destroyed, the 
current round the other circuit would at once exert a pull on the iron 
core, and this, bringing the contact maker into action, would short- 
circuit the main leads, and at the same time would release the trigger, 
and cut off by the switch the main circuit and’ to stop the flow of 
current, without any spark at the point of danger. 3 claims. 


4,190. “Improvements in electrical batteries.” F. M. A. 
Lavnent-Cety and E. Finor. Dated March 3rd. The positive 
clement or plate of the battery consists of a shect or frame of lead 
with openings into which peroxide of lead is pressed. The negative 
element or plate is amalgamated zinc. 3 claims. 


4,248. “Improvements in arc electric lamps.” J. Brock. Dated 
March 3rd. Relates to a construction of arc electric lamp and regu- 
lating mechanism for the proper control of the carbons in such 
manuer that the lamp is less liable to derangement, requires less 
attention as to cleaning, is more compact, that the regulation is more 
certain, and the voltage at the carbon points is kept more uniform 
than in lamps usually employed. 2 claims. 


4,276. “ Improvements in electric meters.” R.W.Paut. Dated 
March 4th. e inventor constructs a galvanometer with suspended 
coil moving between the poles of a magnet, as in the type of galvano- 
meter commonly called the D’Arsonval, the coil being preferably 
suspended by a flat strip of phosphor bronze through which the 
current passes into the coil, leaving it by a spiral below, after the 
mauncr recently published. To render the instrument more portable, 
and the moving parts self-contained, the inventor encloses the coil in 
a tube, preferably of silver, so as to act as an efficient damper of 
vibrations; at one end of the tube is an attachment for carrying the 
mirror or other index and the suspending strip, while the other end is 
provided with an insulated pin through which the current may pass 
to the spiral below. 4 claims. 


4,427. “Improvements in switchboard systems for telephone ex- 
changes.” J.E. Kinaspury. (A communication from abroad by the 
Western Electric Company, of Chicago.) Dated March 5th. Com- 
prises an annunciator having two electro-magnets or helices arranged 
to act differentially upon an armature common to both, adapted to 
operate an indicator when actuated, and circuit connections, inclu- 
ding one of said electro-magnets in the line circuit or in a branch 
thereof, and the other in a branch from one side of the line circuit 
to a contact piece adapted to be connected to the other side thereof 
when a connection is made to line, whereby the two helices are placed 
in parallel when the connection is made. 7-claims. 


4,428. “Improvements in switchboard systems for telephone ex- 
changes.” J.E.Kincspury. (A communication from abroad by the 
Western Electric Company, of Chicago.) Dated March 5th. Com- 
prises :—First, an annunciator having two magnets or Lelices, one 
adapted to operate an indicator when encrgised, and the other 





adapted to reset or restore said indicator to its normal position 
when energised, and to retain it in such position during its energi- 
sation, circuit connections, including the first mentioned helix in the 
line circuit or in a branch therefrom, and other circuits, including the 
second helix with a source of electricity in a normally open local cir- 
cuit adapted to be closed by the act of making connection to the 
line; second, in a similar two-coil annunciator having its operating 
helix included in circuit with the connecting cords used for estab- 
lishing connections between different lines, and its restoring coil in a 
local circuit, including a source of electricity, and normally open at 
contact points, adapted to be closed by the operation of connecting 
the operator’s telephone to the cord circuit; third, in the arrange- 
ment of parts and circuit connections, whereby the operation of 
closing the local circuit of the annunciator of a line serves also to 
alter the electrical condition of the test pieces of the jacks of that 
line, enabling an operator at another section of switchboard to deter- 
mine whether the line is already in use or not. 16 claims. 


4,429. “Improvements in switchboard systems for telephone ex- 
changes.” J. E. Kinaspury. (A communication from abroad by 
the Western Electric Company, of Chicago.) Dated March 5th. 
Comprises contact pieces upon the different jacks of the line adapted 
to be crossed together by a suitable contact piece upon the connecting 
plug, corresponding contact pieces upon the different jacks being 
connected together, and novel means for determining at any spring 
jack when the said contact pieces are short circuited at some other 
jack. Said means consist of a testing plug having two contact pieces 
which are adapted to make contact with the said contact pieces of 
the spring jack, a telephone receiver in a circuit between the two 
contact pieces of the testing plug, and a source of telephonic undu- 
latory current in a parallel circuit with the telephone. This source 
of telephonic undulatory current will then normally create a con- 
tinuous and preferably slight disturbance in the telephone receiver ; 
but the current will be wholly shunted from the telephone when the 
testing plug is inserted into the spring jack of a line already in use, 
through the contact pieces of the testing plug, corresponding contact 
pieces of the spring jack tested, and the cross connection between 
the contact pieces of the jack in which a connecting plug is present. 
4 claims. 

4,768. “Improvements in electric batteries.” §. W. Maguay. 
Dated March 10th. The zinc plates are attached to screw plugs or 
caps, adapted, when in place, to hold the plates in the battery cell, and 
at the same time to prevent any escape of liquid therefrom. When 
the battery is not in use the plates are removed from the cells and 
secured in suitable cavities attached to, or forming part of, the 
battery. Said cavities or recessez are closed by corresponding vulca- 
nite or like plugs when the battery is in use, and when not in use 
said plugs are employed to close the openings into the battery. 2 
claims. 

5,750. “ Switch for Electrical circuits.” E.H.Jonnson. (Under 
International Convention.) Dated August 25th, 1891. In this snap 
switch the contacts are preferably rigid plates or blocks, instead of 
yielding springs, and when the switch is operated to close the circuit, 
the contacts are firmly wedged together and held between two rigid 
or unyielding surfaces or bodies, as in a vice, the spring which is 
designed to throw the movable contact exerting its whole force to 
wedge the contacts together. 18 claims. 


8,987. ‘“ Improvements in secondary batteries and accumulators.” 
P. Germain. Dated May 12th. Each clcctrode of this accumulator 
consists of three plates of lead or lead alloy placed face to face, onc 
against the other, and solidly joined together. The two outer plates 
are identical and symmetrically disposed. They consist of an ex- 
ternal frame with internal divisions, the shape of which being such 
as to prevent the active substance filling the divisions from falling 
from the inside to the outside of the plate. The distance of the two 
outer plates is fixed by a third plate consisting of a combination of 
vertical and horizontal bars; the space between these bars being the 
same as the space of the divisions of the twc outer plates. 11 claims. 


10,466. ‘“ Animproved telephone combination.” SirC.S. Forbes. 
Dated June 1st. Consists in an improved form of telephone com- 
bination for domestic or other use. 


15,994. “Improvements in electrical conductors, particularly 
applicable to commutator brushes and arc light pencils.” P. H. 
Hormxs. Dated September 6th. The main feature of the inven- 
tion consists in so making the conductor that it will be stratified 
or laminated, and the strata will be disposed in planes parallel with 
what may be termed the direction of flow of the electrical current 
through the conductor when it is used us or in an electric circuit. 
3 claims. 


17,751. “ A door lock switch for electric lights.” G.F. RepFERn. 
(A communication from C. Green, of Toronto.) Dated October 5th. 
Consists, essentially, of preferably locating within the keeper opposite 
the lock of the door a switch which is actuated by a bolt when it is 
shot into the keeper, so as to extinguish the light when the door is 
locked by breaking the circuit passing through the wires which lead 
through the divided plates at the inner end of the keeper to the 
electric light, the said switch forming when the door is unlocked a 
means of connection between the divided plates in order to complete 
the circuit to the light. 2 claims. 


18,844. “ Improvements in dry cells or galvanic batteries.” Dr. H. 
Korter. Dated October 20th. The diaphragms employed in these 
dry cells consist of perforated sheets of waterproof insulating 
material such as gutta-percha paper, paraflined paper, or paper satu- 
rated with wax. The gelatinous plates or masses of exciting material 
inserted between the electrodes or plates of the cells, consist of agar- 
agar, mixed with a metallic sult or salts suitable for causing electrical 
excitation, the said gelatinous plates being separated by the afore- 
said diaphragms. 1 claim. 
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Lubricants. 

E. G. Cockrell & Co... “a 

W. H. Willcox & Co. _ roe 3 
Magnet Steel.—G. P. Wall —;. oe 
Manufacturing Electricians. 

& Smitb.., eve a“ 
Elliott Bros. ae eee Sup. 12 


King, Mendham & Co. ... Sup. 8 


Mix & Genest ... a 


Nalder Bros. ote ooo Bup. 11 
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Mannfacturing Electricians.—Cont. racz 
N. F. Nald 


Strode & Co. ove Seo * ose 
svgeen Mfg. Co. oes Sup. 1 
lectrical Company Sup. 2 

James White 7 

Woodhouse & Rawson United Sup. i) 
Mica. 

Canadian Elec. Insulations Co. ... 

F. Wiggins & Sons ove ove 
Motors. 

Cuttriss, Wallis & Co. ... Sup. 

Gilcher Electric Light & P. Co. 19 

The Electrical Company Sup. 2 
Patent a. Gardner # 

J. G. Lorrain ee see Sup. 7 
Plat‘num.—Derby & Co. ... Sup. 8 
Poles. 


Johnson & Phillips ¢ wood ana Iron) 1 
Fespelate Ago Honest. 

Dorman & Smith .. oe - il 

Genl. Elec. Co., Ld. (a. Ninewensens Sup. 6 


Porous Cells. 


J. Stiff & Sons 

wuliore | Shafting, &c. 
agshaw & Sons eee Sup. 11 

Railway Signals. ‘ 

Saxby & Farmer .. eee «. 12 
Screws. 

Automatic Standard Screw Co. 15 

Davis & Timmins o @ 
Stabilit.—The Electrical Co. ae. 2 
Stampings.—R. Jenkins... ~» 


Telegraph Engineers. 
Johnson & Phillips oe een i 
Siemens Bros. & Co. on ove 16 
Telegraph Mfg. Co. ove Bup. 1 


Telephones. 


Berend & Co. ... ose on 2 
Gent & Co. on one inn 7 
Ch. Mildé & Co. ... aa 6 
G. A. Nussbaum ... ons Sup. 1b 
Western Electric Co. ... Sup. 12 
Tenders. ons ow we Bup. 8 
Tools, &c. 
C. Churchill & Co. - eve 10 
H. Milnes ... ote ose eee 
Turbines. 
Gilbert Gilkes & Co... Sup. 11 
S. Howes ... - ont tee 9 
Vulcanite. 
Harburg I. R. Comb Co.... Sup. 7 


Water Purifiers. 
StanLope Water Engineering Co. 
Wire (Covered). 
Felten & Guilleaume ... 
Fowler-Waring Cables Co. 


W. T. Glover & Co. ae 2 
W. T. Henley’s Telg. Works Co. 
London Electric Wire Co. ame 5 
W. Rickard o " an 
Telegraph Mfg. Co tne Sup. 1 
The Electrical oy Bup. 2 
United Electric Wire Co. ° 6 
Wire (Uncovered). 
Davis & Timmins ... ove oo 20 
Phosphor Bronze Co... oe 10 
nm, Camm & Co. ... oo. 
F. Smith & Co. ... ove 8 
Wire Covering Machinery. 
Johnson & Phillips ove wo 8 
Wood Casings. 
Genl. Elec. Co. ” ahem arian 6 
J.F. & G. Harris .. ee ove 6 
Vigers Bros. eee oo a 
Wood Carving — .. wn 
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CROMPTON &. CO., LIMITED, sze_svr.12. 
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FARADAY & SON'S 
SPECIALITIES IN ELECTRIC LIGHTING 


High-Class Fittings. Original Designs. 


8, BERNERS STREET, W. 















ELECTRICAL INTERLOCKING. ORYSTAL PALAOR, 1602. 
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accomplished an 
of Honour (ihe Highest Award), 
SAXBY & FARMER, Lid., Railway ray Signal Gautensinds > Gietetaer Road, KILBURN, LONDON, -w. 


Manufacturers of Hathony Signals, Osdins, Interlesting Levert, Bleck Insirtments, an Signal Work of every description, Electrical and Mechanical. 


BRUSH 
GLow Lamps 
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For Important Nintesnsedsia: See Page Sup. IV. 
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BRANDED. 





The “CAMEL” Brand 


ENDLESS BELT, 


FOR DYNAMOS AND ELECTRIC DRIVING. 


' ADVANTAGES: Stronger than Link Belting. Less Stretch than with any other Belt. 
Impervious to Damp or Heat. Will run longer than Leather. 


NO SLIP. A STEADY LIGHT. EVERY BELT GUARANTEED. 


This special belt can be made in all widths up to 50 inches. 





F. REDDAWAY & CO., Ltd., Manchester, London, Liverpool, Halifax, &c. 
COUN IZIRY HoOvsEs 


FITTED WITH THE 


pop ee) one i | eg oO LiGkHr AND ENGINES, 
GAS OR STEAM. 











RUSSELL & CO. 


Among our other Specialties are-— 


SHIP LIGHTING PLANT, BOILERS, ENGINES, 


COMPLETE PLANTS FOR SHIPMENT ABROAD. 











Offices :—11, QUEEN VICTORIA STREET, LONDON, E.C, = ‘Telegrams:—“Ovxem, Loxpow” = sus 
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